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A B S T K A C f 
fbtt hwMwftv. Muaaa At—w^ify Bi|g|A»an inpMPtaBt ip»at«y 
of fcmsiaii (}itt«a»«« is fmm& abim^antly ia ataost a l l pitiiMB of 
Inaia »ad d«ot»it« iiii«tn«raia« • f fer ia* %M twve not yvt siieofi«#tti 
la fin^ins a <si?ital3rie strategy for 8«i|»pv«88fAi; ita pofiBlatlona 
tind i^r ft<iia oon^ttioae. I t was iweiaiaa of thia that ttoa pemimL% 
Q^^im w«re mi'^mrtekm^ to oritloaily evaluato the ttfftf«at 
fflotfcoilB of oontrol which ha-ws hoaa wia« a^Blnat i t AKI^ I to 
dmrelop aa lnt(j|?rBte# spnii^ neh for i t s pe^tatton atmmgtmfmt^ 
ilso fliti© %i©re roar©^ ea cotton pade ssoeJcofl in ^il.wtad 
nilk at a toast»<iratwrf of 2B x 1*^^^  SLTK! 6n#0^ to TO#Of' ralatiiw 
haniditjr* ''^ o adaltii wwe teopt ta cag.^ o eonstrwotei of *dr« 
fTBnaa eevarad ov«r vith mmntm^ ototh aad food was supllitd 
in patridiaboa eoatalaiac oottori |>a^ .o s^okeii to Inffiula tilllt 
and AUittaA with aa a^vtfl a»oimt of wator. Hia fliaa fM^ily 
6irifoaita4 an a u ^ pate wikiak wtva aetoadad ia gUrnn jMPi «i4l 
tlia iaapvM tlna •1iiaitta« warn aSLlvmH to pctpat* IA tlw i^ KP^ v' 
dri<9P laywPB pf 09%^M« 
ltp«tt«M!r •ff i i i to • f «i» aiwAaaSa w«r» inm^Mii^ A Iqr 
a 0M« tmp Mtlied ericlntiUy ii««i09«< IQT & « 8 V M « M and 
ifi lMii (199^* 1 ^ •l.««l9iP0tfil« loMcavat 9»9 tatlwa hldi 
• a i 9«e indbmn ta 4&aM%«p if«r« I M « a« tvapa« Fi^cf ftnB«l« 
iiyr* 41p «^4 iA imAw4 ooiatioaa of oti«iii««jyi and faslHm«d tMi 
tli« r ia ititii tli« li«i.$ of a oaUop^aao t«p«« iianroM «•• plAMi 
iB ^ « bottoa of «Hi •aob ^aiiMr and « wlra aaraaa ^«rri«r «aa 
plaa#4 «!»#«« ttia imaroaa in ar4ar to i^ xovaat «io f Uas froa 
ooiaiiig la 4iiroot ooa^ taot litia t^e a^ar« % • ll:> fl ias 
l>oJL0^ .^ iai to both t^« aoxas ^ar^ ra^oaiiad la a aago lEaiaxia 
inofeaa in sti^ a* ^apa ^ildi o£i«ydoalij traataa papar fuimala 
ana th^m witii t»israa«a4 oaea ^a»a t&an piaoad ia a oai$a fof 
50 tsiautaa m.x tb« f iiaa thus trappaa wara aoaatad* ilia 
rapa^i^iia^ paraaatss-^ a ^sm '^iiOi«xalia4 aa f^i^yta^ 
iiiaa ia aatraatad iHm la ti-aatstd 
fXiaa ia uutraataa trap 
Of tha aavaa obaslaaJLa taatadg Uiptiaa^i j^ o«a4 to ba 
tiia taoat affaotlira rapaiiaat tar tbia t&tm of liouaafl^* 
Soatoaa wao iaant offaatifa aa a rapaUaat to tha fiy aaA 
•aJ i^ Mptiaa^i aa4 phaa^i pb^iol rataiaaa taera than 30*0 ^  af 
tiialv tMwUmaj to ^ « fIiaa far aavaa 4a^a» He alfBif&oaat 
iaaraaaa la tfea rap^Uaaaj af nm aHaalaala aaaM tea fawi4 
oliitt tua alMoloa^ iHMfa aaa^ ia odi^aati<HM af aaaii atliar* 
2«a-4a^ al4 f 4iaa vara aoifa aaai^tiia ftiaa aaa-^ iajr aM ar 
•lj;laaa-4a| alA aaM to rapaJOaaajr affaata af aU tiM aHaalaala 
t««ta4* aaatiaaaaa raarlag af tha fliaa far olaa itmrntmnmrn 
warn vapaUaat iraaavra 4&A aat taaalt ia aai ainaifiaaiit 
4«er««Mi la th« senoltivity of the f l i e s to ttm fvpollonta* 
fim f l tos <Ild exhibit ceaatatory rospoasee to ttoo toxl* 
oaatfl* fhlB faay tie due to the ^raseaiGe of aoae ohttMreoeptlvo 
eella on their pz^boaeie* 
•"he f l i e s wore saore ausceptlble to ori^ ptiophoaphate 
eopspounds than to oarhaemtea or the organoehloriaea* ""iMi 
order of toxleity to the five Insect i d dee tested was fenthion > 
triehiorfoii > propoxisv > serin > mxmo. BHO, la ireneval laho* 
ratory stocScs of f i les were move t'ilermnt 1» the toxloan1» than 
ti-.« f'@1<3 collected oaea, 'liia nay ^ a flmotlon of the 
rathsr stahie dietary and other envtron^eatfil oonaitlons 
available imder laboratory emiditlona, Fales were more 
stineeptlhie to the laoeotieldea and the toxic Imits than 
the feiml©s» 
''lie suhlethal doses of the laseotioldes had a pr<moun*> 
ced effeot ea the Moloi^ of the species* preovlposltioa sad 
post-oviposition periods vsrs fouad to have iMsa iaersassi 
as agaiast the ovipesltlea psriaa vhieh vaa sboxtsasd* fhs 
pereentage reaaetien ta tlie fs«nadity of the treated f l i e s naa 
redtieed hy 25«19l^ » 33,0lKt 27«€4f» 2Z.7!M( sad 26.09K ^«a t^ M 
f l i e s were treated with gaana BBC* proposrart seviat triohlorfoa 
sad feathi<m respeetlvsly* fto rate of hat^^ag of the %m» 
WHS also fount! to b«vo \mmi redueoa ^y .^fiSl* 7»3jf» %0*y$§ ImBft 
aad 14ftO!l when tha trentnonts were mate with irasim BliCt psopoonav* 
ae^lay trlchlorfon mid f^atfclon poapecti-wily* 
''lie two ehonoeterllante t«st«d dMLd iA<!iu3wi wtor l l l ty In 
lU ^« O&lyill* "^Motopa was heweirsft taoro eff»etiv« than 
»pl olat« rait? fl:raatly re#ueed tlw fiopooitlon of mSB by th« 
fijles* At 0«"JV3t<}riiity dofi9n,thi53 charsorjtarllants oetod «s 
fioa v iaMl l ty aifento. 
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t certify that ''Choiaieal oontv^l of the HonBefly* 
HBflfla flOIMffttca aftMft ?«^* to ^ o^ erlfftnal votk of 
Ha3««i?loc4i«a Satli Slaacla fnd la stiitaHe for «iilrt«eion 
tf^r the averd of the deisree of IJoetor of Philoaophy of 
the Allimrh ifosllTO TSftl'»«ralty» Altgarh* fhUm vofk hafi 
"bofm iotie by the eaiKlidmte raifier ray «ra|>®r»lsl«a# 
profeaaort 
X)ai!)aF%aiB't of Kealosyf 
Atifiarh l^aUa IHfetiveraityt 
Tt tSESC^CIBB BMCTS • • • • •••« 6l 



















B»8plt« axt«a0iir« rmtmsaeoh mA tbo meiplofmimt of tX% 
availaH* %o<tifiie|ii««f wa hiam» not ;srat toean a1>te to araileat* 
9VWCI a alnaia speoiaa of laaaeto lutM) tha pro bias} ban taaoooa 
a l l ttMi Boro l^aeRite vitb tlm apr|»a^ sii»»a of inaaotteida Ji^ ttfla* 
ta«* atmiaa of pacjt« of aijrioultural. ©odleal aad vatartnary 
li9tM»rt«ao«. Pavtim attaoieal davolopiaaiit ofui diooovarad that 
eartaia milMitaicioaa In tlia Ine^diiata ^ i^vironBaiit of inaaata 
eoMXa oitfec»r lnbiM.t^pronota tbair »Mro»elon mi<S so orl^astad 
the oonoapt of tria^ot attraotaats ari# ra|>«llaats# Cimal urin® 
was ui5io<J by •he 3e«loulii0 for r^paltln#: irtsactB ?!rcr; thoir 
psraon» AS knowladgo Si<S¥MtiNid {ia%i@r ftttraet«ita and rorjotlaata 
e)»a iJito «8o an<! t^^ay t^jtlo featta ar*^  a tisportant tool for 
au|>|>rao9lttg p®«t popwlattoswi aad eaa l» ffl^aijmlatod offoctivaly 
az%4 afflolaatiy for i>row»ttai5 or iaaMMtlniE paat ag^aaaloa. 
'^ baaa ooflBpoiMidis tharefora» pf^vida a nat^i^ natlio^ for nlaiBl^ 
aini; paat populatioiia imd i^ iy alao advaraaly affaet tiaa 
rapra^Qtlva potaatialltjr of tnaaat ipaata* 
Itarlni; m.& iHaatfiataly aftar tha aaaoad mrlA war Wff 
and ralatad ocmpooada pvovatf M^hly affoetiva a^ iEalnat IIBIMI 
ital i l l i f l t ^ ^ ^ ^ apaoiaa aeoii tfavalopa^i tolaiwioa and ooatyol 
pr^epemmm baoaaa axtraMly dblffioalt* ^ t e t i t a t a tesiMiits 
vara HsmMl lat thaaa tea pwim^ inaffaetlva* fliia Inaplta of 
ir«K»d •fffenrti hsviac boaa m&09 0mnm tiw l««t fioor dvoadMi 
I t t« atauMlaatljr ^ • a r that m&y •iiici«»faetoriat appveftob aoy 
not aolV9 thm i^ivlilflB* 
K««pliiie this in ^ew i t wno iK>iuiidoy«d d<iiiira!9t« to bsva 
it fr9«h took nt th« i^ roMos an4 nvaltiota e<irtaiA ropelloatst 
toacie bfiitBt ocmirontitmat iniieottisKlos tm^ ehmm»tmvt%mxt9 
almely M w«tl «« tii ooaMaati^nii tS»r 8»i»pr«o®tis^ tiilxiraterf 
pofWl atloaa of th© predofrtaiittt ftei% of tis6ia» imn»9>tlyt 
Wmm l&smmMm MMA «a^ **»» *e ®a4«:« r«eo»«i««tloii» for 
fortailatliK? future otrat«ci®» 1» orSev to l6«H9i? th® popiilfiti<wi 
of the opaoi®® txtlow th® o^ wwaoftl-c thTe»!tiol<!« 
Uterliia tim prasoat stHdloo ««v«a eteateals beloa^tag to 
dtff«r«Rt 0roupo« thr#<» i>Jr»»iioliOff oao ie«t<»iief ono adldolhjrdOf 
ono orfiaBie »ota and an inorsaale suit i#9r« t^stod m rep^llmn.'H 
mxA tliotto (liirlng a ropallanejr fMreoiitatti of *H)«0 «r taoro W«P» 
nsod fiir fterthor oxpoarirantttttoA* flto rmia»al 9tf^e%%yNmmm 
of tlM oo^ots&te wd tlioir offooti^VMrni an^iiuit f l i«« lw^«mgiW 
to UM§mNmA mm OPomtm M M 4otovitMi«» fho vopoUtMy ofiMit* 
«•»• iHjm • t»4l«i %r tvplvftac MiAiaMiioao of thooo tdmAmUmm 
WmptHtmmat •ftMflft of tiMi tlbmAmam wovo tfioo 49i%mwi3mA ^ 
of tAlMMP«i»«y Mtitngtt fiNi iMi^eloyy twipoAM of « M I f i tos t» 
•vidtt«^«<i* A oonpiirfitl'vs study was aade of m l&hormtostf etvalA 
and fi«td mtt9et«4 m e n witli r««i»««t to ttaair Monltivitsr to 
tb9 difforwitt ifotipa af "^e toxieoats* fh» Molo^ioial «ff«et8 
of mimm MCt mmriM, propoamr* trieblorfon iRd f^thieii ir«7« 
stuaiod li^ «3epo8ln^ tho f l iee to suMothal <Iofli08 of th« ^omtoats* 
sinm ttm mmwmfuX <ira<lleatloii of gotMIOBTla tiSfMllWm 
firon tfeo ittltfuS of Ouroeae C Bttiifl^ ioverd»;t95S) cdi9«ootorilaat« 
hmn b@0n r#iiisyraod m an integral p«art of any ooatarol pTQ^mmm^ 
Thofio i»>Pi>o»ai6b» hanro also boiHi oootf aiSbioat houaoftioe QH^ in 
197^ Kiian dei<! Me aoaooisitoo oould st«»rlita H*^ BSUSSHSL ^ 
toptOBl applleatlona of thiotopa* Burton tbo pradeat etudlea 
botiavar* an attai}|>t h@a haea, mania to find out i f ttoa ei)an>atari« 
lu%t8 oauao ooeiplota atari i i ty at e<»rtain doaaa and rodoea 
fartii&ty of ^^ upoeiaa at othar deaaa* 
tt ia liapatf that tha eultifaatonial afipraattb adoptad 1^ 
ttia Mittev aay pemtim a rational way f&T aappraaeiitg hmmftj 
popHtMim wmAimt ftatd aoaditiaiia* 
4 
fseiti^ th« oiist«tt|t^t of fl«ii«« t l i9o mui etfmr olnoi&diis 
p««it« «liiii^ a@k4 Me i l l ii&tf! ts«ii0i^t swetevm ai89fie» 
!i«lpt48« and oetttd onijr pt^ tli«e« hiimfiil orwatuvM tmm 
M» i»«nie!i {UMl m i l tl«B8i tait ss Mo fecooidied^ eemi h9 
etart^a i^im^ txmps* ati^cy pepdrs and toidc eb«M.o@la fbip 
»«fjtjr«o8ia0 ^ « i r pepolattoas* ^ i « r CfOOO B.C.'J att«f:©©tod 
tli9 iNimlTig of eiilp^iiir aod tfi9 ik^ ismiie u«9^ hallelsDro for 
t%« eoixtsrol of fmtst atae lya^  i!:»«eta* fh9 ^T9«k thsmi^an^ 
i^oa«erid0« f A«t5. 4© ^ t^?) l i^ a««i«« of t*'« tosete ip«>^5«f^ #8 
of mem^e mS^ ^ e €l»ta9«»« I^ KKE^  tim ftz^it to ^i^loy iunNHaiii 
few l l » eoalvol of gasr^a io®«et»(900 A.i^ O.^ ?wr|>««nii» 
•Milstoft «•§ fifl«i% mmowmmemii tev mipn.ltm ^^ tiiMMts l a 
tfkf i#ill« i i ' i i i ' l c «lti»rilto liM IMMH i a «»• «o« mm •entiol 
iUMrtM MHkl MMMft'tft of OOBHW MMHDlKLy iHllOlHi IMI 
»art« %99m,wm tulfuiwui i a HM iMLf«< mmtm of AMffim 
i a f ^ UMP liM aeaiMl of fNi Oolora^ potftto toottta* 
liBifaBiHEMI fffflfrr****^^' idHlat • w n l e in icnowa to liava 
%»©?i ?>oiiit«a not tjy H^et^ iikoTs aiMS '^'sr^j^'^ l a 1<J3<^ . Th*&e 
ll«i»o«lt®<a fewer mw»» yhl1i«,tHB oT«^aa d«velof»w«it \m& 
m^^TB^tf aff@ot®df f es» t i l t t y ©f the indl® fltecs f^ssbfij^a 
at«o lEi@«ii trta<* »fmS«>«»* l^tMiefllise ajE^ d l)oit9<i 'tatn^mm^ of 
C »^««liQr<lt 1^ 91> • ^ro«aPte i^loKl<i» l« ieaowa to be a c§9o<* 
r e s e l l ^ i t foF Hmrn rtniMliUtlfill ^ "^rTTinri 193€9 an<S v i l t e a 
iir«l has pem»6 to lit Miiibl/ offoe^'ve m ^ a e t l)o»9ofiiM 
%a«{i o«p|«9«<l tor tlio aootstrt of lio<i*«flioo« Hiehiir<leoa 
AHA C«)S«f^ i«« (1<I4£^ fi^muli Vr^^ i n oofxtnuit to ^gSlSjt amttmvntf 
ABO 8oa» ot^ior ia^o t r t ^ JgUttil i t a H i l l f i i l ^'•^ ^^'^^ onaoo^ti lAo 
t o i i ieo t t iM ftiese* 
o 
•fdtl'^d (1914) r«oowMal«tf fliotciKtioii witH pyreilhmm 
1^ 15) sn^ v^ n^ id3i«d wiff« st&%it9 fwaore 9^@tv«siis c»^^ Iw 
•"^r^. X, ^<r>flj 
Siia<iag^r^C1952) foiia^ ti^ et ©11 nolutloaB of fottar^no 
iwora inferior to t^sn of pyrsthna soltxtiomi for th« 
eoatrol of 'I%cn;«i0fl.ie8. 
Wullls ^ '^ » (1^ *5iO p^ rfi^ TR*?!* oxp«»rlis©ato to 
«®t«nBta9 i^eti^sr a ooiteljaatioii of t©c!mleal pipcxrengi 
im^xtdQ «n« other »jfa«rgl»ts eould imctreaea tt*e toxiolty 
of 9yr«t^ r^ii%ii to >iotta«fli«s* Of th# @ix ooe^ uoidki t«otod 
!)ip«rwia^ Imtoxi^a. pip4a«aarl oyeloawiis a»4 np^eetyl* 
9iitfexli« of iao«fiftoX noaro Mafhly offeetivo, BoiWKi C 195^ 1 
t«9t«<l •ixtjr 8i« •yot^stcod oonpowtdte •» o^ rtuHrgieto of 
il»f»««l9iMi •»< «jiil««lalni sni ooiMii«a«« thact ttXaost cU 
«fi««»»t •••%•&• mxifiBaMloe olioiMa iMltop m^gmmsitMm 
••Hvtty KIwA «li« «ar««ha«Mi* fh« ««t«ro ot otrlioxyllo mtdm 
wiBtm iMUPl&y Mtiv* as •9B«f«l«to* V«nH» (1977) tteifVittr* 
fooai a a|M«ci8tie oefn(««Bit k«r«M» oil trhi^ provad to te 
•a •ffao'li'va aa ptpapoiis^ lMstost#i>* 
I ' ' 
(i9pma0m on t^« 9^ of th» tltmt hem htmi •t^wa h^ BliBsnteii 
«ad IPItt«r f l^^l) WH© ohtmP996 th«t vwry ^tms fltm oo^d 
%« Misilsr 9flaf«ljr»«ll but maol' tese ^efttly killod th^^ol^eat 
wtt*i the 6timefwae^ of t*!« iiM^oetiei^ teai pro^rtie© 
of 1W, t*iaar« bfiHian a ii«3^  «rs la thm flatd of laaoot ©octroi 
fey e^«leiil»« SiwetMui (194t> fotmd tl^^t 1#0f PBT ©pray 
t a aalry tjome iesv# falfly ^^ »oa eontarol of ^#Q«»«fft^^- l» 
1^46 Ofiluui^ oonftnM^ t ^ ftxil^ iiffa of d^ro^rff aikie 1^-
0ov«rB f 1949) tHat B^ C wan eioro offoetiv« them Wt «i^niit 
l* iOMtttSAM^ tMtmtt ia 194^ 0«ani4orvftt i ^ t « ooapalHiv 
tlio toxiol^r of p9 Tf IflPft Of f* 1199V ttaa |^|t«^anui •xtsraet 
mv «osl« fliMi Cp' fWf^ Vit«»ii.: ' .\« CWei iMni mi® 
saA H^HaMfiti<iy «» im imp* t m t * t» | ^ iUttSSlM ^^ ^^ ^ SSf • 
HHMtt .:,: .^„..-f^it) vep0rt«« tf»a« ttaitfit H M lii^iiiy 
•ffodttira i i i iaiit |^ ^**»^*fff i#««fi me^HiM «t tHo »«l« of 
f9»0 tni 9(MI «t "par a«Mra fi»»t# FafffolMN 9iv«aal aaA 
<8l4MiiiJNA iiiaiMMI Cifoat iivoatiMi 16MP i^ bo aaatw t^ 0^ ||» 
ia %Mito aoaiiiMitwdi I 9 flaaMMis AMI Bai^^ Cf90)« 
8 
£«v tli# a«fttr«i i€ ft«wMf ii«» Aiiria« tli# !«•% fovr ^mm^lm* 
4iir^ %ara8 ltt««r«4 tiaf 4wiai%i %<» ooit^dl lAViii just «• 
4i^i«rvtt« •& «ik« ««U9 9£ ^9 aataal liOttMs Or««» f | ^m, 
1941)« ill •iMNMlQg «Ml «4ttlt« «if • :UiMP«tmrj atr«la «r 
t%e^ lvnio»&»tie 361^ &QA i t a 9»tmm net onljr iiilill^t«d 
tMot emt:srBm to i^eiif^t^at fiioa tet also r<i|e«iii«d )H>oi&^ 
pwrry csud ^oeteliio (1950* 1951) «l«eoir«r«<S that for 
t*^ © eoatrnl of HPT ro8*l0taitjt poi^ulatloa® of !ioii»oflt«« 
nlijsHPoiijrl ey«loii«ffl« f^ifl a i!sai1?«KS ajJsor/^1'tic eff€«t w*!«a 
e8«<a wlt>» ^I*?, liat«ii'» i|«aiit©8jl (1<lS4»a> mai£iTim& th& 
Bf3&er'0^-^.fAfi autioil of ptp^ir^a^ eyoloaiSNa* f T "^ X^i^  iro^iligtaat 
ntm» By using oa© part ^?€ and tan r^^rt of Mi'?, Sufise^^for^ 
aii6 M® fj«sftc?icit®« C1<1§1') C»ulrl oM:5n iiooe! i^outrol of t>s«3 
r*»j=j1«?*firit |)f ptJlntloaa* l lsoa O^^ fi*-) r«»3ort®d t^* t >/.-{? 
w '^tm p^vea %s^fM VV^ locreseea t^ » F*?*' f«meer,tibill*y of a 
y^-l-'ti^iit "train of |> ^ t tg t lmt* 'i'te^toisl ^ ^O^ iloBsT^ 
ohf.tAn&& rtat^Bfaetory «>ntrol of e\m.iwsn roalstt^tt flloa 
ts;^  nr^a,:iftmi f^mr. wl•^ S**"^  ftuc'^'lorfo^ or s ^mture of 
?»Q«S trlel^orfoii. I«iBr9e(|u@ ^ j j ^ (19^1) t®9te« 119 
eoeipoimito a»d fotmd th&t Bay^r 505^4 forinotliioa mA 
f^mitwwiiMmJoH %mt9 oi«Miaiijr offaetlve ««aiiiiit Wf 9mim» 
^Mifl moA ottaooptiblo straiiM of ||» iOfHttllM* Bidl«jrA( ^^^^ 
a«t«nAa»A t^« tex ie i ty of ••vwaa eoanotmda in &^ ougar 
^ttits £Qr t i l t Qoatfot of rwiidteot hou««fl l^ ooa fowtd 
tliat iliMorvott ««• »lt|th«l7 B»r* toxie tltitfi triclhiorfoii* 
10 
oolloofea flPOB a <vilteig« ommt IHilhi m& tatmR tt^ot t^«2r wort 
a» stt»e«!ittti!|« to B ^ iia t^Q aonsel lDfer»»atoyy stralii* t a 
against t^ >««* f l i e s a&'& tmmA t^a^t €lt«i«5iiioa aiw! smlatMoa 
w«y0 p»re <*ffset tiro t^-an ^ti^t WC an^ dlit^ria, ^airaai eaad 
Fomm (1«5€o) oMalaod ICH>»0>» tzttt of t**«lr taboratoyy 
po-outatloa© yf^ iwa t*i© a^ Si^ lt® wor© ejct5o««6 to p&poro tiro;*t#d 
wit% f}0^ TW in r l a o l l s o i l for ©sa© tsotup. Bhanm wid 
Salra C1<l6i*> tested featMoat <fta»lMH4» B»lat*'loii and 
e< r^lTop9r1i3e**>iou . jfalii?ft j ^ J ^ i^^tante ai«? fowf«J t>t«.t jfensithtoii 
E»Tt«slity of t"»^-3f fliei?. for aixty d?,;/a v^mu applied a t t'w 
ipet« of '^^ egi»£i»ft» "^e fjtikaoo'^tlbuity of | ^ ii# «»t«i^fi 
to IWf «aiw«i W*C and 4t«l^apla ^aa eto© h&mi aoterMnetf by 
lU^Ma 4 1 j | ^ C19^) • i>^ ootio1.ttded ^^^at gaasnk MC we« 
M # a y to«t« to f^to fort; of *xit.'0ofly» 
A aralMr of «03ic€sr» *«ei£v® »tti«5$0€i if>o dwotopmHal 
of Uia9(f%%0itm mml^teimm t a JMU ***^ *^ f- t& 19$s£ Pai a»i 
him «soo0t«te» •!iiM4Mit«<l f l« |d eoltootoH flio« to WfP 
pwmmwP9 tw 49 #Hi3t«llmMi t u t t^o otmisi ooulli aot tf«volop 
any oiffUftmiit fwiifit«OM to th» th^wAo^Hm hh9*t h^vmm^ 
8iHS«M««d ixk 1997 i a imltiiiff tHo IPC vofiintaooo of ftio 
11 
eonid ^Nrralop 1QD tie»fi ^tsranee to Wit l a « talwratorsr 
iNi^ptit&tloa et J g ^ HilHlft sel«et«^ tirlth ttse ohealeftl for 
tn 1956 Ab««i and iCfum r&port^ the ^ewelopmmt o f 
^^C raoioteiseo tn ^ 4 > Hfilttl/^ i^ ^ p^l^t^latiaa of f i i eo 
ftoll«o*#6 tr^m t^« taxlvernlty Cciffipoa at Ailsa*t»# Tn th» 
fsasit :f»<.r ^^arsa OAH M S aoaael&tos found & M^imthmi 
^joptttotlon '^f f t iea to be erre teleraat to r>1^ tfi«in tim 
f t too ool1fl!ot9^ froJB SelM* KePeitl mi& ''%iioa (1960> eoeiMar^d 
••"N© msfjo'i-^tlMllty of Iii4» »ffb|it|i eoll'-KOt©^ tn^m Poomi witt^ 
ti^at of a s^re«l l«*JOfatory etocfe tiaS fotmd thrit Ifm.rt** ©f 
t*»« Hioirfiial tltws f * i ^ on Bxponvx'® to f^»^ I^ J?^  i n art-aella 
o t l jiB^mtn foT ofio ^ w r i^ i te ©aly 60«0 to 6f»0*' i r t l l ootsld 
b« o M a i n ^ vttl^ jli^ O^ l?!r paper© l a the eae« of n.iae 
eolteot«^ fTofs ft<il.<lo i n Pooiia* 
Bftttoj^ve!^ an arsdaio in Haftjf^havtt lonff boon «»«d for 
ovippiHNifftivc !>«ist po^niattoiis* Bot>ii«ir <194D boiiinrde t imt 
tib« •a r t i«8 t r4ioor<!«d oae of a t^aotant* for iiiioeto • • • • • 
to hecrn bMB %><« attespt aoio bsr ^ ^ 401*^ l « t t « to eois««i»l 
8r«ft^i09p(HP8 i n 188S» By 189<^  tf^ o iroliw of baits pP9pti3em^ 
tn ma* sta!.* boeTf or teoMO ou^ar woa v&4ki|y raooattlsad gild 
tha aMt t toa of iaawi iimfoasa^ tlta affaetlvonaaa of tliaaa 
u 
Th% iiite of pDisoa ha!k%o foir t^ ooaveoi of ?>ett««fti«e 
^mt«m hmk. to 1914 \^«m. Worvtl fboiti t^^at Isai^ iwntfitMiis 
ii««yt *f**yt el««^oi or v i j ^ r wit^ fcnmld^J^r^ w«p» ^ i # 4 y 
«ff«etiv0 agtt&ast hoixso^ies* ^"itxwell-ti^fSPoy (191^ p«ffoo» 
t@iS « i i^leat "fly femtt e^imintins: of a nljctixre of ecuoetat 
liFOMTi ai^ar mail watar in muml pa r t s . Butt ^'® #pre«it'j»t 
.^'^ 's«t^ '» in f*^*!* f*»«t«! sterari^i^ tror^ Pot«KP*ioa*B WDSK In %^'i5 
w^-mi m mtmf^*m->^mt tuatt yaw «^ e®»! for t*^@ eo«rtu?«l ef ^e 
«@®i5*» lior®r« ¥it>^-tr« t^© next few ^'^ora a fMiffJ>er OJ^* wottea» 
1 rjet«6l3B^ 1>«t*!rf»oa f t«isrt) fiud » o « t i^^^uTi tea^aa i^ wiWIrgd© 
^f fcsycv.^ia ©Ofs^ imdle far tiii.(^*t4t o«t aa attractlurit *#il«li 
ef)«Ir' -'» *"t,^ 4.;,/ #f ec^i^fj s^ jsfciuHt f*-e orc '^«dPe postfix 
e#at%Ery« < *^'«^ i j j l Hj^ C 1«l53) ®»>loy©« 11 ittl« polaon b^lt® 
(1«»53> ooee^iof^lly ueo^ i>att» eonte.i^liMi tlndaa* MUS f^^ 
t^w t M oontfoi of tlt^ iM dWjrioa* ' ' ^ y tMi«4 a ooiiiiiifttioa 
of ttatm* «»d mw At t^o arato ^ D«19# a»d 0*0€$^  
t t M l f Iflth OOVn •9TOp» 
Iliilii»/iri999) iwBtoa otoiNRi liiorff»ttlo fgaa fotir wtaml^ 
ooipomiB tiiii««tiic f!B^» oo^im fliM»«o«0otato mi^ »o4iiio 
«i««a«to am li<|iiid iMdtte wlfl) ov nifNiiit wAt agtiiiMrt !ioiia9» 
f l ioe* f t MM ftrantf ^ « t «itoli forantatlotio «Mnr« >ti||t)lar 
13 
«iitito in fi«mii«fty baits wid fiQUOf^  tli««t to %• l i i i^iy «rf«(rti<«« 
iiisaijiot 0e^r«rat e i^eeioo df fli9(» attiiiekiAg t>^ S^Ary efttt2«« 
4 hmit oontaiaing 0*t€ tt^attiioa an^ 10*0 -^ Botiiss«e ia i«t«r 
Sjro^d#d a >5i^ly ©ffoctl^e esetHo^  of <mutf«l for t!t« ni<Ni 
wMe!^  oonX^ tmt he muppmmm®^ yitl% mprm^ eootoiiiiiig ll£MSiiti« 
aad otf*«r 93Rit*»0tte ii»ieetlel<S««i» l^ toutwi/uMft/;! 19^) oM»la«« 
oonal^«i*al}t€ r#4liicstloa of J|»j|j» vifttja^ by &<Si^iaiiitertag 
>^ ®is|Ma In a 8*11^  bait* 
a6«ri4^®B ^ ( 1970) a«co©0sifwily \mmA ms^m^htmn^ bait© 
««fjli»®t ^ dfi^ iaat,tffift afid il»U«y i l l M* ^ 1960) detareiiMid tfio 
eff90ttv«8io®s of @i3ety~t%^ ot»^ pot)ii^ » mi ilry stiirtir liaitn 
«ipilsu»t Qft9fMiptti»lo QioM roslstrmt i^traiius of J^ iip«M>tt^ 
oni fowad t*%t ti'o ifoointsat alsraiii warn toro tt'en two fotd 
mwm rastotinst to adt ooii|Mi«»4lf) «xeopt aatod* lBm%l9y h 
Q»mmmmmm (t9ti0) t««t«tf « aaiKiee of toBi« ^ i t e • • «ry 
•offMf iM^t* ofti f»»«i^ t l^ t Difl»tir>iit«f timtNtjm^ in^aotlitoaf 
a a « i f voonot aoH %TiiM9»Um isreviAad i ^ n t t%0^ o^i^nol 
of tlio flloo for otiElitoitt 4iii|»« 
Dmplflff «t^iit««l. dovoioiiMiit mm dioooirototf eovt«lA 
onllittiiMoo ^i#»^yHoa yiMMiit in thm iMitilAto onvtrowMttt 
14 
o f iaeoel pmtv eonl6 iad i l l i i t o r prono«ct>»otr oflsroooloii* 
^ i « te€ to 1^0 i<!«»a o f ilovoioplHir t iweet rofMiltoftto* f ^ 
ii»ei«Bt 9&ml ^ i v o r o o f Ar&bla i^or«i mwnicB tha,t thmtt a&int lo 
oof i l^ ^9t ntum r a l i e f f ^ s tlolcf) iQf fTov ly onearlag p i t f l i oa 
t^ei j r ^ d t o o imd Bor^oota Ime iQua ^»iioti «eo6 a» im ioaoet 
ranel ts iat . t t 1« on a^o o l d pract leo to paint iSt& befliso 
o f i» i»iaer lpt» wi th e^sd^rwoofl o i l i n or«ler to safo th^m 
fmm iis^oot att-ttcfc. ? l ia :^ t t^o Beiwa a a t u r a l l o t (A»B, a?% 
t ^ ) wrote t ^a t fio** w*^ «iik Iwag ad3ae@at to tfio t r o ^ i k«^t 
tfjo itata fiway fr-^r f(f>liis|p9» 
*^© Bo<S©utit» ar« lmo%«k to >e.vty n&e0 et&3ml \mixm ao 
& >ialr ton ic sjai<S jsedteiao. t t l o f t ®s -" i ly retst^tj® w'Hio'H 
ftuppooo^y a^sted em mk inooot r«pll©«it» i%» «®ny as 17©t 
13at!«i00« o«®»®fitod '»'M \m& o f l«jrp«aatlia© o i l f o r i c i l l i ^ ^ mii 
Solat ton o f fiiaroti^ie oMor ide w r^@ fbnad to ^ 
o f fMf t i ip* fMT ropo l t i i iK tl^o ft^ito fifMi>>«.tftiwft^ fftWrtflffiBi 
•aA r i i r i T f l fflWrllWI ^ BeoiHor (19?^) t M t « K i lp>r« (19!^) 
fowKtt «ttt tlMft tfi«t9i|i«iio «dLyool» aoiaoliotjri • t f i o r a««tAt«t 
9m/k ftflilloylatOf t r i « t ^ a o o l sffiiiio alia I m ^ r t w H i l t j i o < i i « 
v«P« « M ^ iMit tvr r«p« l l f i i i t» than e i ^ r o n i l l o l ifor th« oontvol 
o f i i o t t M f l i t s ^ 
l o 
liMiyo (19H) fovmA that rmp&llmoy agaiiist tiotnMfiiffs 
liier««««4 firoa hfer99Mit\»am to aleobel.* to •stoar** Th# 
•linlhtiy voliitllA uiififttvrat«4 o ^ l i e imt&t» »ciat^2rlou;«tat« 
ehoa 
f l y r«rpell<«it«« C*ta»(S^  1*?5>9) ©tw<Si«<l ^® «ff#cttv<»»Q« ©f 
ef^ptafn Isie^etifiidAtt «» ni|>0lit@at6 in mamiml t&vwoHmtimm 
ayKfistiiilt o^ v^ ireH «iD«wsio« of Mtiwc tli©8» T,«Eroo'.i«« and 
y|l»oii C1959> t®at«i 65 oojipoimilfj a© mpollenta iiirat?iist 
^o«f1««fll'JS and fouad "^Q dl^ aMMStirt-^ iBladf nm-^top^mnmoot:^ 
9Vilphax\6^ asi« 3-c*^loropropyi-.a»o''t^/l miipV^^ xid® wor® effeetiv® 
for i»ra t^rai 90 dia^« 
Afi»tifiod oouaiio 9!«rve eH&o h&mk ra^rt@d to t>o 
offoofivo* i£n POfMiltiais 99V»3ll^  aotlio (Boltos^t 19^i)t oeii<l 
f l ioo oia/fi v«jrlo«ii opoolos of moqttitooo (KiHepAtrioic aatf 
Wapota, 1 9 ^ • tlMM wMflcov* «oiil<l «].ao oMaiii oom pyot«o» 
turn imm mm attMk #f HM tMtcA anA eotht SloilA 
Vlimatmm^ «% t^ ClfiS) twitotf f>A«oyi n^maot moA miw^mi 
2i»f l i t l^ flMBHit to %• Ml^Ntjr OffOOtiV* «• t«pOlt«Qio« M|stl»M 
l o 
Certftiii «j^ 6f!ii08le of plant ortittii he^m at no s^un 
^rtBlft© OS x*0p0ll«nto* **»io r^polli^iey ©ffeet© of i*© £&rty 
onsfffirtittl, oiif) fbip g)08 i^i3itee8» mtrt^ ftioe CA<I ©an^ t l ios 
vero rt««^le« ^y Pmifot^ «jf^  EloiTleoa^^aii^  t*^ oUo of loeivod of 
Baflfe^ o^ttgia ggytlfotiat l%Ilaiica bracteato, an4 f tor la sMtl i t l 
%MMP« raoot «ft«»Bl!ivo @0 r«i>«ll«nit©« *#oeal^tM« eaai! ©orj^ o-
i9*iyitisip oils m»ov^ ^ t© t)e si^tlefiietoi^ z^elttmte for B'mmasX 
9n«^ci^ of rasoinitooa < l*ii^r» I^ Si?) • lifUtiietl S2L1^ C 19<S5) 
found la oily oxtreot fJrois oottoa Oiie^lia^ to be & M^hly 
9ffae*i"ve 2*«?poll0Ut Ibr ''juttv^ oaoKOtt® ^raai®, ABild<^  of 
t**«Jle eoi^ Mi til lev^sT smXecnla^ wot^rts Imv® aloo bo«a 
reinosPta^ l as offaetiir& TmpelXmxtQ ^^ttrnt iiMl^tBL ^^ ^^ ^^ '^ f 
7»i« t^adrolepaefiat of taereiioed tot«rtiiiea to insootiei^os 
in pm% fipoetos fm^ forcwA « ^ omtoaolo^oto to thiMc of 
nUhmt p§mm%yim mth^&B of mttittttglng pmi% popAti^imm waA ta 
• t « r l i l i « i waSim i n «i«nli a war tHiftt lUm tmAm ngr 1M tmA 
to^MNNi • t f l r l l i t f %y anifttac witl) e u ^ I M I M * 
flits liypotliosts t»»aM ttn«0tii«li»lM4 faiit ^tmtk 
^•xwiwvtr je|«au C1999) MiA lttt«r iciityiiiiB (f9io) •oultf 
•r«0tMit« ISMttllAHGbl IXltfAlMBHI ^ ^ * ^ ^ i ^ a n i af ettVMto 
1 / 
and fh^ l^ttfh a«i%«m Inltotf St«t«0 hy m?omUm tli^s to 
gttBRft vajv* TfM f»t«r&iity • f foete of ontifivt&ticiiitMi l t k« 
6flfSK»pt9ri2i m& aflitfio9t0ii& nave «v»iQat»d Iqr l ^ t l i n oad 
9ti» amieeifit^s i n t9f7 w^l,« 1l^«iriiiioii ond Bwipiaa (t9d9) 
•tii»^i«4it«« that pantotheneif iuK»i>^ttttiai!Bi]i« d^aoiqrpyrsaoxliM 
aa<i 3-^to«Jt:f3p;^idli3© eoiild retard or «»»» ial i l l i i t ovlpo9itioa 
i n N3U»«ifiy« i^«^ ^ i j ^ ^»ii!m^i«!ifi %^ ^ fed on a ^^irt ooataiaia^ 
5*flo»oi«iil«.i^0 for ?6 to 48 liotim aft^r o»8r«©iio«t tti« 
<ilEi^  olytmi£i«d froiB ii»al? f4f!»i2«« w«r^ 9 nonviable CM:iliix>r9 and 
l»ainit«5yt 196g>. Tat^ar i n 196^ p»tnt«r a»<l! Kllfl^ore fsotaid 
t*i&t t*^ © flief* woro t^ r^sni.entfcy atert l is^d i^eii t*^oy i#©ro 
f«« oa a <?t^ t ooatatitifi^ t.CJ^ Vifitoerotle ,'.ci«l for 4B »?ai«m 
af ter efser^sjo®. "^mm aii6 CNims Cl^^^) oowli A&o pm^Mim 
mtmrlt I t y ixi t*^ © aSiilt® of |i»jgU ""Iflff^i «**«» t ^ a « were fo<S 
1«? .^ 5»fliM>r©Betl and 5»fliiOJ»ti© eetd i n i&Iic pewior* Both 
•«aco8 of UMA* ftOWffltilili ocnUd bo st : ^ l i « o d witti thro* 
fttky&Attas ooipovido apliosidOf Aplioeiao ikud aplioiato 
Cl^ i lgnipi t ^ f | « f lw •« •§ a » t ^ r t ^ ooa;|aii«lioii w&tti 
tcmit C 1 9 ^ t « i t « i aoBi otofvia IwaftMA ooapomtf* for thoir 
• t « r U i ^ •ClMto Ml JiyU iUKtSAm *^ ««>• ^ ^ ^ 
mmnimiim tliod pt p^  at* Caalvi^^Uiii) Si** Cp^Mfhexy 
>ii#ily • f f o o t i ^ #iow«t«rttanio tor t l iM* f i iM« ftdx^m 
u 
taatUii§^ If 1th «i^l«et« ana ^iot«p« and tomtA that %!» 
«%iruity Div9«iMB«A i n i » umirfrrfrT'^'^^T'f e»^ l» ^—*^***|| 
wttit ftpfiotate iif^ mrs «taMe than that ei&iifi«d hjr imitfi«i* 
tlon* 
t!*9 eoiipi!£ratiir« effieiMsy et thr«e <^oi»iit#rl]L@ti%fi stpholgtOf 
t«f»« and iK?t«tm by iaJeettJEij^  ^ 9 IQI41«8 t4th a^ uotto «9|o» 
tlono of thaea eliais&i»a3.o» '^ ©i*® prevad to be tour tle&m aa 
atfactiv® as at»holat« fg»4 lj^ «5 ttwm na affaetive as eatep© 
in aterittelAj th« smlea* 
l>« r i lo aa«* his Qowozlcara (1975) raporto* tK t 
nath3tt'Hto<;arbi^£.i^4ate £»iiah <^arla<Si<!a» 5 aiaiaao clithla<» 
earbacie 4fid» %C^t i^ t^ lrsath f^i siiatdle) <llthloe«^l3ie»ie aoidf 
fftyoetle aoldt h^i^asiaa hjf<!roohXori6a« Sf^aatbjrtaiia bta 
CthiA «e««sni,tf«) aad 1» 1* Ti^^vieathj^-if^thiaRtraa aoitit.d eiao 
•ttOM «t«Pli ity i a Jgpjj^  ^fiwo^^of vhU« MiMn mA Bafool^ 
(f9§8!) i»«B< thett thiouraa ooi^iataljr liditbltad tha vvmijm 
Utowtli tn Uhla apaotao of ho«»aftia«« 
tMMum flntf tiis mmeUiimt C 19^8) fowil that tha 
•9iith«ti« WMAoflttfts of a«aiy*oiMi oou&d lnMlbtt tha laVfttl 
•Hi ttVwrtiA ivf i t99M«t in Ib4» i M H i l l a a •n^ ^ ^ oeafiMMa 
13 
n««r ti««tt«» fri^pllttg maSmmsm @«v«ra3i «%«ri»4to iimnmm 
eNito«tii»»6ii«tie (WP tDOTSf) «^rf© l»©«a r«i>er%«« to ^ Mi^ljr 
8@Ka» of |g»4|* iiftppwBttiife eottid \m @t@rl|ie«t<S tiy ^lp|»iiig tfui 
pvip&tim. in ©fhaxiol ©oUstloua ot* &Tj*Nc»lat®,t6'pii iwa<S i!}®t«|Ma* 
r.teiner c«4l M© aaeociatos (is^ '^JiO w®?*® I'lrat to um^ 
t*^ *i at^rile r^taaao tei^ml-iti© tmfier fl«l« c^jadltioii® for 
t*H» c»at«>l of ttia r^lt€frr«ia®iiii trait f ly , c^if4ti.ti|i 
l*finftaf-||^  on 1*16 i®lajii«5 of "awall» <31c^  iiet otjtalsi Mi^  
©t>®e^ ®««lar BMiec^ fJO fjs **^ e pot?utatlori of t*'*? ni©a &ttaliii«^ 
It© Bstsai le^«l oaty sAftesr twe g<m«fratloias3. LaBre©«itt0 aiX iiLf 
an laelatad rmfim^ <fttBp fr* tlc?rl(6a k®ye for the oo^tvet of 
J& jBMttUfllk^wo^ly f*t>i»tioatioii r9«i3lti»i tn tlw vo#a«ti(iii 
of tkooaafty pop«ti«ttott@ f»oe 47*0 to 0*0 ip«t ^ri« wttfiin a 
oorioiS of tonat iitolca* 
WMWWi.aaa avanatt ( t ^ ^ |ivovi<Sa« a &si^ popuia^ '^ O^i^  
of aao^opttbla antf iaoootiolAaiafoaiotafit J [ ^ ^•ptt^.ffl^ wi<^ 
bait «oii%aliiiim apliolado and o%o«rvoa a 9C^ *0# ««lte«ti»a l a 
tfko eo0a of tho tmrmBU aa watt aa tha ro»tat«it atvais* 
2u 
tti« lemgavttf of Imth 1^« o«aco« of liie f ly wo« slAX'taBsd 
^mn tt^ ey im^ *® axpee^ to ai»1iolftto« topa^ @etopm tniiip* CMT 
f ' l t l tn «ia€ Baroo^y C1f5(*^ ' mhoiimd t^ -fet ovarian i^ rowtli 
v&a exofkfit^y Tm4iu&&€ nt^ en t^tmofli^e t#<Kr» f®^ oa « (Slot 
ana T.®Bf0O|»© (1*l6s?>» w'-ea f^rml© **/)tJii©fl 1#8 wcro -f*»rt ©» 
a«>^«»let0-.^ i@t for 4^«f^  *^ oiirs aftor ofjeKPgf^ soe* T i^ter ia 
1064 tHtoo woyisiMPs ougg e^tsM! t**i,t *h^ @ffoots of tapo aad 
eetofMft wero olraoot ifittatliml. oa omsrt&n tloaao tlto«^ t!to 
f«vfli@o« lUEUtoood la t»>© eello by t#|«i wore eorgj sa^^o tTiaa 
tf^e oQMMi e(»30iMI 1i^  iwto^ pcu fion hoipi ««fio odesliilotoro^ 
ttoeoi^ fho Ikwd of adiilts* t ^ fois»lea woro olilo to dovolop 
•S i t llPios tho fIvat ooi elioi^ev in oonit Imt not o i l of tlio 
ov«rt#t«tt« %«0>v«r^  tvHtw ^mmlopvii mse» oosEld not h^ 
oMaliMtf flKi« tho aeooaJ moA tH.v€ 9m ^oidMto ( I«WISMI# 
flMi ff>*oao—wn of t^o 4tovoioi»Beat of roeiotoaeo to 
2 1 
Ai>lsot»t« In g* JsMtUifift ^ ? ' ffaa«rtt1rifl08 of iftliex'ttlosj 
••l«etlaii« SMMW «adl Selxoeht C19i^ ttnnA mt l]iaro«M4l 
toleranaA te a«t«p« la th« eM« of £«j|* ioatii lAi ^ ^ t a^ 
9«oh lAoroaso in tolerenav aoutli ^ o%««nr»4 VIMHI a BtVftIa 
of hottoofliee i a i t i a t ly roeiotant to tintfairMt dlaciiiMif Aliao* 
to olMiorvo tfiy reoietnAoo to i^belate own aftor snt^Jootiiiff 
the ftieo to aphotote ptm»miT9 for 60 geftoF&tions in tim 
X *borateipy» 
?.c 
^ t 9X11310 and P«tl»>a» 
?«at fpataetai^ 1 ^ hcm«ofli«is 11894 d»rtjag t f » pl^M9J^ Sttt^oa 
Y$9l<»»i;ed t o fl^a n|>«IOi99 jgHi&a ffaiaftattefi whloh t o t t l« |»r94loetll£!llt 
f ^ r r . o f 1Noti««fli«e t a ladle. «ui^ i s found abim^iuxtly l a ^HMftoa 
?i»ii««®'^t Bi>iiir, BelM» Gtt j r f t t , ^la^astlmn and par la o f ilttaar 
rriidiaa*^* I t co^T»rta9 i»r@ tt^uii 50^ o f the f l y poi« i let icn a t 
» 0 t o f t»i# f)liaB«fi imyv^yftifl ( I t io f i jSl jiJU* 1 9 ^ ) • *^ *w» «al»» 
^^. 'WFroa* aarro^^t atjout on© s i x t l * t o oa© ®©vlaat^ t>»0 uridtli 
'^f ail «/® tsjad 1»38 t*^«ft a ittsorter t^ . t o f tH« ral® **^a«ifi!tlea*' 
r>»*»«it0 are at1iV9yy ao©0tli»a ^ I l o w &f*d t*!»r0 w*« fowr 
eo8^1«t« thoraetc ©tr ipaet laroadt p a r a l l d l a i^d t v i e 9 ?»» toawa(8 
n» t ^0 ftWMftt." I n f9i»lws> t>Hi ^ftpont 1© wld© Iwt (K>ii&idi©r&bl^ 
l98» tl^aa tha t o f « i 9y»f f^f&nttO. a t n | j « about oa© f i f t h tha t 
f r o n t f piir»»f3P©nt«aL« gr©;^©h exeopt ^©rtoxt «Mol) i© daxfc* 
?hor«0le ©tylp©© ar© © i s l l ^ to tho©© o f lail©^ leroinUI ©olor o f 
t l iorax l l ^ h t c r « : r * (Fa t ten* 1924)• 
fffffT*-"* ^ •a>«t<« i f * - fh© f i t©© w©3r© roar©^ on o e t ^ a pnA© 
«©©*•« i a M i t t t t a lAUt a t a t«e|>©rotttve o f S8 ; t I^C &A ^ •OH 
70*0< v i^at tv© lNiiAmty# Tli© & ^ l t 8 war© fe«p(t 1 Q 8 x B lii«li©o 
aag©© aoaotmato i o f ulr© Dram© eov©r©4 o<©or i d t h awhotf 
2o 
eliOtli and foo^ was «ti|^lt«4 l a snedLl potritflft^•et 3 laef^oe 
l a stfm tm^ h«fin« cotton pu&m a©iaoie«d l a buftftllo tAVt 
dtltttd^ wlt^ an oqitifiA aemmt of water, *!*»»« iflleii raci^iijr 
ovifK^eftod on auo^ pads \ihieh vsrm ©>t0iig«d at twcmty ttmw 
l a gifi&m jaTB, B IE 4 lmj>te® l a slti« jm* eoatidaiag ta^foro ot 
eottoa %p«>ol soauked I n dllet«<8 s i l k . To wiveld ovlooattloa by 
out«l<l« f|l©i»t *h# Jr«ra were ooir@r*3d vltb aia»lia oloth» f M s 
also *5r«v«at©i! t 1 ^ Ifsrvaa teom @«i«&pla^ owt» Oa the alartb 
day of t^e ©ssbe t^ag of t*t® 9 ^ ^ , a lay^p of <3ary eotton %iOOl 
was ac^ ffa?^  t© ©jao'h jar* v^ "1i«i iiiitur#» th« iarva© Etgratad to 
tlift drier layers-, of th^ fjottoa saa^  pupated th©r«la# %ft®r 
six 6mf» t^« prtip'^ i® y«r# j]Mi»rta«l out - / i ^ isapt in p&tri^tBh^ 
in etotl» e«i^s for t f « ailelta t© ©aeris®. 
! • 1^« r«p9tl«iie3r «ff«>ote of tl»« a ^ r e i 
eli«nl6ii« %im9 stndlsd l a a eoa* trap eplpiiMit r«pr«s«mtiaff 
tfi« a o l i f M fism of tli« apparatu® or i i^aa l ly d«veiep«d % 
t a IkraecEM «tt4 vuaott f a 1959 Cfi^iir«-1)« Bn&tom whtcfts M M 
««ad am att«iaot4nt I M * piaoad i a tha ^ t t a n of i ^ alaatvatytlA 
iMMiiart 4»0 i a d i M M # i and 5*0 iaeliae ta diamtor , A wira 
^Hraiii Iwf^ar was plaaatf aticyva tlia attraotaat to pr«v«at ttia 
f l i a s f raa oantag ta MBtaot wttb tli« attr^^otoat* I f favar 
ttiaa f i va f t t«a vara mm0^ l a ttia aoatial tratp tlw tast waa 
d i a a a r ^ i * 
fUtam-U i%» ofli« «Md ^ueim tb« mp^xiwmf 
24 
26 
Wttlf of a S«$ tAel»«8 fiXt«r ^agmr WOB aippttd m <i S« 
•oiii'tlon of tiie i^uwiflat ^ be teflit«tf mA VQ» alteved to ivy* 
Tt ifmi t!iari feriMid in a ftumaXt ^ieh Mtsi iosartad la to tita 
iMMiear taat! fnntaiMNI to th« r l s with mllaphane ti^«« Sled* 
l a r l y fbrirad uatyoatad f i l t e r pt^p&r f%immXm vmT9 plcxead in 
©aa-tsrlag 1i^  x 1i x Mi tnch&m &QS w«r« wt^rvad for 3 t» 4 
>»o«ir® iKifejr© t^ft toata vAth tx iriaw t« ohtiaizi uaiforr pa»x?oa»a 
of th© pofmlatioa. f«m|)8 wit»^ e^^aelCKlly treated $\miiiala 
aa?! t ^ « a ^ t l^ iiiitr«r\t«d oaoa war® i»lao««} t« tfs® <mm tot* 30 
Hmitaa. '*^« fll#© t»?o# tr<tei»pa«s were eoiiatea* five 
rarjllcjates wafa r/4<l!*» wlt?i ma^- raf'®lla«t» 
i^a ro]>etl^ Haiiy parawatts^a wae otetaiii^d by t»^ a is&^tflad 
fonsaia of Sraaatt ^ fiL ^ 1<^ 49> • 
U l a a m tttttreatad tr«[p»fl.i«e in traata^ t rc^ ^ ^_. 
4 «apau«iay • #iiaa i n m^^U i r a ^ , 
flM affaeta 9t titmvA^^m taatad ia ooaflslaatietis «itli 
aaott ot!»«r iNnra atadiad 1^ alxlaiB aiMl«r o^ieaiitratii^ia of 
tiio tilfatflaata 1A a t^aal a»i»ita« Of tlia aavta aoapoonHa taata«« 
fiva isava n»Pa ^esu ^»0€ rai^alisnejr aflnd eoly tttaaa vara 
avaittatad f^irlAiar* Tisa f i t t a r papera uaa^ darias tfi^w 
26 
mt^0r%wmtm ware preMsrred tor studying t ^ mAx^ off«et of 
flia r»9«ll«itt« e3.«sot t i l l «»«*» p^rio^ tliat §0.0^ 
V09«ll«iiejr wao obtaiitod* > f^w te«t4) yor(» oleo ma to ol»9rv9 
th9) ropollsacy off«ot» on th© ti^ © of tf^ @ fl ieo* BNilHKllaney 
•^oeto of c^ ?T4eed.a tn «tieeoo«tv© (ffoa i^^ tloJae ^^ nro otftttftletf 
t»y reloaotiyi; *y»^ fttoo ia a o/^ f«t tis x 1«^  x 12 taoftoo In 
•teo* T^Q tr; upoa f l i99 wore ror4>Te<S w^il© ^ « roiwlitliig 
oaoo w^o allowed to IBT®©^ to pi^ dteee th« xioxt genortition* 
Ta t*»ie iiaj »ol«ott<?n iici-a oonttimoif tt?>to tii« oiatli gaisoratioa, 
Ottat?ttor;ji' ra»poiie<® of ^||«. lyte'^n w-.s otw i^ofS toy 
s^ t^iif: 8 w©o<%n ntjiiid l^b x ?•*• lo<»»^ «?s tn st.^ e im€ haytin^ 16 
iroE^lofl rocia of **a»«ie lael^ stja 'jaie1i# 4t t^.a tr-^e aafi of ti*.© 
rod u oiRall arjotJiit of p&nJttln %i&x waa tmt so t»*at t**.© f l i«8 
!M^ t^ *»t ad!h«r«() to tt« ^^ © fl4®o wor© etlcric^i to tine yox la 
nneh a way t»^at t»^ «» vocitrvdl DIIIO oonld fac« in mx upwara 
dir«etloit« 
i%o reoponoo of tfio ftios to 4o«tred ooltitions of thm 
iwmmttfitimi wm 8tti<li«4 tfy ^»tmnAa$m ^ H I doisroo of «xt«a»toii 
of t*$o 9»o%oftel« i^ieh ««pr«0«Bit«d tlio aoosio^ of ceeootiMtitjr 
of tho forwdfiitloa to tNi toot tn&ooto* 
fHo 8ii»eoi»tiltf.lity of aidolt bouooftlao to difforoat 
otkoiioa&o wm istoriAiMMI Hf •mlH-m tonioa&ly VAamarot dtoop* 
of an liuMifHalio oelutiea en tiie domte of fhe f l iee with Hie 
27 
wasliiii irltii aoetcHM «ad tttet ti<^ired eofieeatratioii of t}^ © 
taMetlei<l9 to «• «••« W M t^ ottt i n betvMa the two ortao of © 
m t a l t l e Olanip fit%«4 fa tho ti of a oer«ti@i!dtgo* ?ho fli<Ni 
v«r» fflriao®t»»«»l»e4 ulth CO^  prior to th&Lv !i#lag tostod* By 
*'oldlii« I t s wiaga Mltl^ & r ia« foro»9«,«ach.fly %«© troiiaht to 
t^ so tiny of t*^« iiia^io* 4 jwiaourod drop of t !^ i a o o o t i o i ^ 
®ol«tion wfyai t>Iaood «m tho iSDrsers of tl»« thoreat hy rotating 
tin© iMsrov *^ «aid on t>»« olroular seal,© of th® stisvoeiotor* 
/.ftey t r^a twat th© f i l es w@r© Jtopt l a 4 x 2 laoha© oa^® 
H^ «t« pf rtoe pi&ftm' miif e;j3r<! %ar<8, •% etreulajr liol© irett^  out 
ta tl»« top of ectot" ea»T® thnmi^ wWlc*^  t!ie f l ie© woro 3r©l©ai*©<Q 
Ii3«t<l© t*»o ef4fr«. ' ^ i« was la ter pliieR0<S wttv aoiot cotton 
wo©l ^Itih not oaly c*i#ok©4 t»>© f l loe from o©eapla« out, Imt 
ale© pr©<9id©d stult&til© eoisttar© ooiuSitlcma taring tt«ei i>©®t 
tr©6tfisat |>«rl©d, A 9mX% ©aoiHit of sr©amilat©d ©©far waa 
also 9lao«4 in ©ae9» 00^ t^it#i ©a© ume4 o&ljr one© t© metA 
©ay #u«ioe of ooi3taetiiati©n« 
f©xie liatta ©or© pr«i»ar©d lay tAxim tli© ifi©«©tl©i<l«© 
wifH i»iff^« ^©©toa© ooiotteii of a 4l©»ir»d «ili©i:i,eai ©a© ©!»•« 
with ©^ptvpriat© aaowit of aoiear mA fh© eol©©at %ia© allowaH 
to ©Vflt^arat©* fli© Mtcair ©a tr©«^tta ©a© l iaad Isy pa©t© wx^m 
•ad lNrok«tt la te fin© partt©t©a ^ t f ©a© ^"fmi to fir©©>ay 
rigors-til 1%« nlevoayrliiis IMMH Ho* toi4«ii£t ^^pli* 
28 
2J 
muKtrntA d l M Urn 94 timmi* Mutw^  eoooKud la P&MM of wpmm 
wm al«o i0t>iri«»4 to «^ o fI&«o» 4ft«r i;4 hours tlio fllo* w«r» 
^ltt0«4 oa aoraai £po4 fi«i<S taorttiiit^ cetmtfi ymnf mt6mm BOM 
tlao 4(!^ a w»a ototttliMHi 1^ aiNwrtcdniiie y> 50 Y8dltt«« ^lii#i «wro 
a«ri««d tenm «oofl«t aorl&xit^ r<Nsr«i^ loa Itxido ao ftttea %f 
ej»» '^ «> f?lop« of tHa llini wttO oxprooned lyi t>ie flihaOAe la 
oJToMta i5©r t«a ftes«? e*?«ai®9 i» Cbeago <*%J6*lao ife a<MNlQa« 19S6) 
bot^ for tHo limits and tt*® iiisoetioKSwi* 
*h« ^ff^teta of fi«i«Jt0t!i«a ^ a#o cf instsetloi^^a oa tfw 
MOIO.-'T;^  »f i^ #iU »»^^o w<3er)i at»illod l>y n\t^%M& a s^e aid a 
fsf&le till a nimt oai?«5 ffjersusiai? ^  x 5 lfie*^» in sin* tsiwS 
«evQr*»d over wSt>» 8»sqtitt9 ^lottiii^* Ca thia M^ ;^ * t«ti ^oXtn 
ot oimsti of '^o aoreaa and th^ '^oatod otr»&i&o «j«ro forciod* 
i^o ai2«;b^ of 9sm If'i^^ ^y <3«^ ^ foBolo vmP9 oomxtmi «t tifeaty 
four ^mat intorvalo oa no 1st laattc etoth i^ ie tho atusbir of 
Xaewm of t ^ aeraO, ami tvttatod o^^itaa mm »ooor«4ia» 
lioacfvity of maX— mi tb» fooi^os mA h^o dttn^tioa of tho 
^r^ovipeoltioiit oiripoaitloa liitf pcMit-oitpMttioB piVtiNhi 
mm also r«eo9<ad md oteoweeHona mem tmOm oa tlw f«rtiUty 
Mi foouatlty of tho fit«a« 
''IM •UvUitjT afftsta of ehoaostarUMta yw atadHai 
toy ratoaatnc aavty ••iim<l fliaa la aaioa aaoaitiftae 8 x 6 
tMliM lA aiaa. l»Mii«a« mmmtmMmm of ilimg»at«rilMit 
30 
prmfitst^ t a wigtf m€i UNQ tltvm wwra dsposed to tlw 
«|iMOcit«rii«»t fov i24*0 tioora* &m tfm f i l m iit«rt«d ovlfo* 
• t t iac wmaOom maafUm of o s ^ were aeiloete^ sn« IM»X« ftt<iB«tf 
OA mitut Vie0k elot^ to dotomEiiMi ttietr !iate^ r c ^ * f l » 
9«i««nt iem^0*lon in v laMl i ty (o te f l i i t j ^ aa^ ^ not ro^teetimi 
ta v laMl l ty Ca«t u tor t l t t^ «a0 oaleiil«t«d liy tfm Ibilei^Uie 
fovMile^t 
vtalHlilty* 'fotal Ho. of OJIE^ ote^npotf 
* ^«t r©€«eti«MJ ^ 
ta 'VtaMtlt^ ^ ' "ylifiMllty ite JT^ ii Ylifil^my, In T - ^ x too 
gattoao wars oMeAxm^ fsmts dlff®s'@at .^ tur«iM»9« FlioQol« nmttmm 
and fSovnad^^do ootttt&oti wore oMato^a ifyoe P^R tatioratory 
OhofAMl Bovtaton* Glaxo l«alior&tort^ Clziaia^ tAAmt Pfioa^ 
wiMMot fipof! Fr^m /^itis* sifttconaait m,^^imgi ^mmM^mm&t 
9mmm9§ awrcnrto «iaoriao» tfom mm9l foaniaiMM %%«• l idlat 
awl tta&oiiie aatd fpoa 9&«<Ml oo^a i^a«i A*0«« OMm 916 9BA 
BwrtA vara ototataodl ISPoti DIaiamd maaSLl OMp^y «Btf HHen 
•«iFM«a Ihiitm Uflltatf roa^aottiraljr* Pivipoxnrt tnt^wim 
and faotiiloa vava o^talaai tnm Bayvr (Xaaia) tAaltad* ^ 
31 
32 
A wnwSbmf 9f ekMnteelji iMHonstne to dtffMrant mmpm 
hav« iNMn mKsll9:fm€ tm nsp^trnktm for booMflloa* ttlnmo i t A3U« 
C1<?50>|199^ eottdaotoa f ie ld tr iots uaine a Ai8laf)»ot«Bi% 
ooi!i|»ooo4 of a mlxtwm of eodiun salts of outwititutotf phonyi 
plumol and found i t uoofiit in roteoinis f l y doooit^ r la mst^om 
OfSift imd lotrtno lii^oto« Btmn^mae^ aad bio osooelfttoo 
Cl^<^ oilao foeai that ooia^lBatioiio of phanolt 0* t^ hoiijrl 
olWBol ana fi»o!3iloin»»s^^lionyt I'lhoaolt lti>li«ijft mxB 4«olilofo«r 
B^phoa^ phoiiol* tfovo 19070 ropelt«it to tfeo ftioo then tfm 
a «ii^o flonpoaoAs* fM Broeqoo ima iitson f I^W) tootsd 65 
eeqpoaaio for tlioir ropottoaear offeota a^aliuit bouaoflioa 
and fewid «l«»iiO«t9laaiii«t ii«9»op9l«a»ovop9li«4iiiOOft9l sutfoxiaa 
and %^aoiioiwp«oi»rl«ai»aityt auifiBstii to %• offacitiiro tw 
noro tlMtt 90 dajp* SlMa no a « ^ igln ta awailalfta for 
H&Ataft wtfinB of fSilJNif Ml fntiNMi|i^  V H I Mkte to luvaotl.ipEita 
tha oiBattfvtty of ( l ia» t f < t f l i i i i afl* Ipottpa to 
rapt t lMla aa alaa tlia affaotttamMW a t ^laaa vapatloata 
uliaa i$mm ta tiM fUaa ta aaaaaattwi mnafidlaaa a t 
laloiwlaw atft.aattBiiii Itaa aiaaant irtNMMLaa* itiaiaitepa^ turn 
aatft ta a i i i% tlia v^^aUiS^ •tfiMto «f plMMtt ylMiyi 
alWMiiol.1 .MiifeMMI* •giinifn aolA* tawmtSt$alasg0mm mmAmm mM 
33 
#f 1»i« Mxtitv* of ^oa« r«p«lt«Bt« HKP* tAm iM9W%%ma&$m 
INM^ «oift»liia%tott nM vsmptmnA ^ wmMm tm ww^tHlmk^ In 
mqaaal mmmtm m flt«% ta all, %m mwHntimtUmm f«aii|t«i tmm 
til® flip* ef^ffiiaalB » pNmolt 9^JKI|& p^ Haoolt DiiplMaijnt eaiettla 
dlfftrant f<9if!s»t«tleiift voa elMiortfttd l>y t^tittn^ ^h9 trwitoi 
«oii«4i e<v«r a parted of oovfo di^« 
^'^ oott® trap ffwttwd of lUBrooqitto aad ^il«<m C19f9) 
was nood wlt^ oortoija laodlfieattmiii* '^^ ^inkiin^ Amm 
liaelio* % i ^ £iiS 5«^ iadh^m in iiaettt4ir« ?iipo]p fiwaols wor^  
lli9$)«S iu <l#9ir#4 0ol«tloao of c^®{iiocil.o asid micsrooo was 
used «fis 1 ^ atfraotiifit* A «dro oor^oa wdo pli^od mlaoTO tfio 
attinieFtaat to prov«at th« fl loa t9om oomlng; l» to oo»to0t 
If IHi I t * A* 9««lii«p f 19$$| iWHid tlmt yad^r oivllar 
oottii^tom iN i a t M lfl)iti^. mm 9dAia^mA %o fooil OQ OH^MP 
Wgif of fHo fli«HP p«p«r Ci»S taUbMi in mowitii l 
««• iivpoi tM s»Qi •^yvtiitt of fiio i>i«ii.aiii t» %• tMi t i MA 
InmOVI VOT iMVMnNPO W V O 'NJHi mHrnWr mKm xnviMHMPV «0 wtlV Wmm 
vtt% i 
34 
I t m fa X I f ImUMMi ta tfts* ood vtr* atarv^i ftof 9*0 t» 4*0 
hemf to »9it« thMi !iaMta«lo« to tho menxmaamtAm ftrngm vifli 
iMoa novo pxmm€ la tito e a ^ for 90 atnotoo* fHo fltoo tfim 
ti««ipotf i#»r« aouatod* flvo yoptioettoo iioro ewntfo will) OMih 
«lio»ioal rjid i^« vopoltfliioar poreoataeo WM eeHmAa^m^ ao 
fellaiiat 
?^o«»* yttoa ia liatyoato^ lor^ * f ltoe in t3fek%96 3^Pap_ 
f^o x^anltii obtaiaeA (falsi* 1*5) ettowoiS tliot of tijo 
8«v«fi cUNnmiofiAstaatodt MplM»yi was i»0t hii^Nly 7«p«ll£»it to 
ttio ftlo«« '4^10 aeatoaa wo» least offaetivo aa a rapallflxitt 
liifiNa;^ aa<S f^Nnyt pliaaol iwtaliia^ mrm thm 5Q*# of tha 
rapaitMaar f^r 7 Aaya aa ag^dMat i^ianoit nalimia aelA iii< 
aarawria atHavida t ^ i l i Mva not fooatf affaotiira far aaia 
tlitfi 7 «aya« diaataoaa aoiilA aat aliaif any aaikatf d t f l ^ m m 
ta vapattaaaar aff iata vliaa mmA Sa MfCaraat aoaMaaiiaM 
Cftittiaa 9 aai 4 ) * 
ftia vapatlaaajT affaota vara alao taatatf with vaapattl 
ta t i ^ aia a t tlia flar» Onat taot fbort a i# t l witf atxtaaa 4^r 
iMft-f * m^tmmmr «nfiMP^  <^  £• J» idaift ^ mKttam 
MMHIlil 
m M i i f lWMi 
1 
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A - BIPHENYL 
B _ PHENYL PHENOL 
C _ PHENOL 
D .MERCURIC CHLORIDE 
E _ MALONIC ACID 
F.FORMALDEHYDE 
G _ ACETONE 
A B C 0 E F G 
RELATIVE REPELLENCY OBTAINED 



















A - PHENYL PHENOL + MALONIC ACID 
0 - PHENYL PHENOL + MERCURIC CHLORIDE 
C - PHENOL + BIPHENYL 
D - BIPHENYL + MERCURIC CHLORIDE 
E - PHENOL + MERCURIC CHLORIDE 
F - PHENOL + MALONIC ACID 
e _ BIPHENYL + MALONIC ACID 
H - PHENOL + PHENYL PHENOL 
I _ PHENYL PHENOL + BIPHENYL 
J _ MERCURIC CHLORIDE + MALONIC ACID 
PERCENTAGE REPELLENCY OBTAINED WITH 
DIFFERENT COMBINATIONS 
FIGURE-A 
« l i fiim M M tM^t f mM %t wm tmmA thftt tuo %^ ei4 fUm 
WW mrm mmmtttv to thm vrnpcttMom •ft<*e^ of MplMCiyi* 
l^ fMAH i^ NflBoit yluKiolt WHramHUi elO^ori^ end tmtimto aoitf 
tlioa ol^mp ^9 mm 4«<ap o i^ <^ •istMtt dajr old OIMM* SSstoin 
day old in ion ««r9 tHiUHia to lio loaot rospoaoivo to ^ o 
1^ «giot)%#r oot of oxp^iSMCita ia uliie^ tho fiioo 
ii«f« oxpo®^^  to tl!0 aro^ollonto for niao aooooodia^ ^iMmi* 
tiono no Blmttiemit d^eroaoo oo«tl,<S bo oteorv«4 in tlie 
!S6«iiilttvltf of t ^ fli®8 to t*ie #i«c!loal» ®a<i i^U)f tadieo t^o l^ 
t*mt th« of^ieioa Is iiot I.i'ii38.9 to <lev»top any t©lo«aM« 1N> 
tho ro|i«il.onto tcmtod* 
A misbor of imntiitt^&tioiie h&ve M^m fmAm to mepl&in 
t!io ?«iati(m ^otnoon the vopotlonei of a eo»pot»eid and i ts 
olMHBlMi]. ot3niot«ap«N lA maflf m 19^§ Bnmeor an^ ^ys«^ota«r 
«K»tt<liMrl«i oa^porifmot* to Invwitii^ilv tho votxttoiuiliip liotiMMfi 
^M» iriNiwlMl •tme^afo of A vvpollont tuA i t s o f f M i on 
»o«4pittMMi» I t iftti olnorvoi tl»«l tho ptvMooo of m oaqiattt 
fttO» MM IWiSBftitaiO liMP thO r«p«lliMgr OtfOetO* flMAt 
!lf«VOMf«0«i feO«M» yWMWr VO^^i«MM thtfl fl&«DllOlMf 
ic«twM»« ojlirtiyte aiii ootom* flioDiflit i»«Aio«io« (f9l9> 
ooxifinBiA tMi» iriMt^tlw oorrootMM of MMHI fSiuliAai U 
«M«t toaM» iMWi i i Hny oogpiwiaii •ontaliiiac O« I«MI «ni 
4v) 
mtmaoim^ W9wm 9tK%«vm§ aaSMm^ Imslteot att)«m mA aI«»tietM« 
U^i^y^NianA mtoma Mtef tomia to l» yoerar r«p<i||«iitt thsKi 
Bot>il«r C1954> 8t««i»« tym r@p«ilflac3r »ff<iot» of aiae^l#ft 
m.§ (nA^Mhy^mi^ to Hovflios mi^ fotmd that tn solar ooa<MKw 
tratioi^y aloo^tao ware fi0r# 7<<»|»a3.i^ i% t^on t ^ eiXMh^^mt* 
Stw^iaa fmw« al®o lsa«a imd© by a^vf^ral workers to 
e@ta%3.ist; tl!«i r&tatioa&hip h&t\i&mi ire^ potir ^resmird a^ id 
r@p«Xl«iics *^ M t947t C '^rlstopher© eis t^iQalaed t^at aa 
effaativa r^pi^Il^at slieoia lietv© a lioiitug polot of atoout 
2^®C, f^t ai9o found that r^paXlanoy Aaoraaaad w!i«a t!sa 
boUta^ paint vaa ateva 590^0 &aA la isaaaral. anbatanaaa 
lianrtaff wAtiMm poiata aliova 37^€ liara praaftlaaaty aen* 
rapatlmt* ^%lt«r C1947) fsowavart failatf to Had anj 
iMfUiMmk IwitwMa Hia rapallaaojr affto«ta of a oof^oiiiid aad 
i t a MtaaHUv uaSiJIit* 
fliad *f«pi«r yraaonra or ItoUlae fotat ^mm m 
TmlM^Um %o t»ia n^Uaaosr affa«t of a aonpeaad liaa teaa 
alaafipai Igr Sithiav aad %aat ia 1952* 
11919) auiiiitttad tliat **tlMi aaall of pliaoat 
4o 
f)0%MMr of f«p«ll8ttAy 1^ l&<sre®9Sii£ otfiietf^y 8«iisitiiri%ir to 
«s %» liow tlM 9h«ajrt ^Sfmtp oould h^ eto ob^eetimm^o od»v« 
l^ oevd C 1*04) «iaele<l«d t>ia* imry ^tt^ti^^ ^pol«tt!l« iiiiQ«tai«» 
t«<l 4»8t^ r« i#a«N» iKi^ taai' thou Q(»rro»|Km<^ tfie oloolto], ^ydroiswrlniis* 
\t9Tm «ffiKjtlv« for ^'t99 hmrt-i or tmrom 
luaaptm tti« prmnm^t atuilds threHi fidrosatiot one at<So» 
hjf^* OIS9 kdt<miist ma tmi^ m^ one Umvgmte e«il.t wi^  t«9tfid» 
but ao ®vta«fio9 eottili lit fcMmd to eovttate the roiiell^aet/ 
•ffsoto %fitlt i^9 tmtvmXm ii9t#it aiii O#MMP ]^)^l«ai 9n»9«iw 
tt«s of 1li9 e^ei4i@].o* 
nman ^ftm»t utth a boUtas 9»tai of 306^0 MO a» 
%•%%€» tlMM Hflioag^ havias o iNiUtUft point of 2$9^0* 
HiltSiic point aloo tiod no oorolAttoo tdtH vo^^loaor ao IMW 
%o«i iMBi Ir etBriotoj^ h^m (194t)* Ao rosctMo fho noiowiMP 
woli^tt i t otfi bo oaift tboit i^ hooyt ptMOiA villi « aoloottUr 
noigM of 199 iMo oDco off^otitw ^itfi plMnol wbooo ooioottUr 
4/ 
wtt8 not twmA to 1M jir^eitost aeoai; « l l t!)9 oonponiidB t«9t«(U 
*fM8 noons fli&t i t to not ^ v e ^ tmo l^ot M^hor iioto«H(l«r 
woi^t \mA6 ^V9^9» groator rapollaney offeote« 
t t isft^  tfwo lio o&ld t!%@t i^h^ioat or cHHosdo®! 
iifoijortioo of a oofj^ Myiixid or tho <^ H»mleiils fm» m eonAotioii 
wlt*^ tto roptoiiaat* offoot-^ %^%eh 1© an Sul^ oroat t^ Nfiflpactor 
of th® i!^ #f?loiil,Whi©1s lo b@iaii ©ijselftooilly earpswaisod by aa 
orgaaiof- t**.r<m«l!s a iffxtclfle iiit@raetioia t»t%iooii the Ghmvdml 
»n6 tHe ortaniofs* 
48 
o^tAi^'iY ii%p«»i8» Of mmojk ix^ m^^ TtCA mmw •m TOXIC tmmejoM 
ttmrlitiBm a»d »^»*ft<wft* SMllift «^^^ gustatory in Ametion* ^o 
alMi fii^^idd 'f^ o ol^ o«rti» of n&f sm^ miK on miiOh fonponooa mud 
found fHftt i^ ^Xo liot^ omB&o w^& mmAty i^eepoaoivo to e>*«ie&o@l,8« 
» ^ did offset the PoeponfMS of tHe c*»ojioiP90^tori( a^ id 4« M^mtm 
ot^ flio» «eapo fflOfo riiopoasivt t^ aiJ /4 l^ ottr® old oaas. J^ inoo 
ao ^ttoRpt *»f*8 ^wi mado to study -t^ f^  ;?iistatory ros^sonso of 
t*^ « tiidtwi fori® of houoofllo®, thm pT%mmit yaar^Hidr nt&ai&d 
4 da^ ole f l ios oa a woeAmi &%&n^ haivUm ^^ ap«& of 56,a?^ 
fii^aro ifief^ od aod fitted vitfs 16 v^rtio^ rods of tl^ jroe iiiohos 
n&£^m 11^ flioo %Miro a(ffi«rod to t*to srods bjf nta»« of 
l^aimffSa wax in eo&h m way t?^ @t tho vaxy^ Pai s i t e of ttio fltos 
roaalaad ttpuardu* fNi £li«« woro off^rod oao »»t» sucrose 
solii^tta iMt tl»« <»e%«iirfM pffoteeaeis vts not sautonsd t» M M 
i a tooiMt «ttli Htm solimMW. fh» soiirtteii wnt tested ^ t h 
ttie fisip ef » gkmm nod* the oariterioii of flttstetoiT gsngia— 
lMiia« flis degrss of «ite»sl«fi e f tlie pvelieattie* 
mm vswits •%lslJM« C9lilft«-i) illi»«s« thsci i^ Mn 1 M, 
ssiMse setntlMi «•• ofiMNid te ^le flies m ^ Alieiied e 
«es9eiMM ef f i « f i l ts f M 9 l t l A ^ 0*9 » weiMe oolittiMi tlis 
43 
viti i O«0C^ • » • 0»01f pfopmnw alia |»o<& aoa ar*osl Mveniit 
0«9 H aiMWOMt B^om^ of tlt«ft ywgonftia to t ^ «»i««l«iA* <!^ 
9i^t «mi«iitfx«tioii8 of wmmria «f!ioria» t^owtigt savo f6«# 
««« 15*3^ roopottoo i^lli 1#0 W snorooo notwtloiu td Hhm 9m9 
of fi«i9«nr i)«9 1^  oBflVooo ooiuttoo of 0*00!^ mnA 0«0f? 
i$r^9M»r roamltoa la 6«ii9i antf 4 « l # roopoooo ««<! 1*0 F 
ooorooo oottitiiMi ^«a uoot y i *^ 0»OOSi eu£l 0*01# pm^^omat 
oaisooS 10*41^ «a^ 4*lW' voopoim® of tfw flioo* 
•"^ oso otwowmtloao oSaw t^ '.at f i ias ©3#iltoit ai'-fcritl* 
gitttiais iionor ^tmrn^ tf^ otip c i^soi*ooept©»s »a^ tMa oii@%l.o@ 
t*»0fp to r^mmixm ^m aooept^iao ofe4oeto» Ootdriol^ C19t3> 
%eti«vo9 t1^at,^ R9toljii8 ffiid mifhoh^^afrntmi oea ^ diooffidlaaio^i 
bjr tarooil f^ itoex^ raooptoirs of * t r f f^ f £iJS2ilft *^ ^ < ^ ^ ^ ^ 
rooojptoM of w t t ^ forls* llMMdljr ttw oalto ^OOVOMO H W 
•tootyiofliselotosioiit «t« ^tfhmUmsNH mmpgmmm of fiMMi 
ftmfmi * * mmm C^t«vi#% 1919) «ad imhm%mf0lk «ttt^Mi 
iiS>*l9i lioMMnEliSwi BMW wNom tliMi MISMI oftil4o SA I A V 
iMMwwtfiHiiMi «&t«it 9io«oMt» «iiiHiifitt ana inaww fiaatwi 
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9m S§ S£ Sfi $0^ ?tfV $ • • S© 
5s «s M ti 
2 3 
5i 
tm^mntmnAm Aim esmmA'm cmfomm ^m mmm man* 
faa f t99il toimA Wni&t hoiweflios eot1«et«« fton « 
vtllagd aoar BtlM w«v« em ooooeptiMo to D^ «i ^ e n^nudl 
lalmnietMpy fli«o» ^illo Tittfti Ct^ SEiO femd that <!iastiiaii md 
aalttthlofi MHPe igoi« «ffeetlir9 for the aotttivl of thoee flieo 
than JBf^ WC md dloldvtat Xaxani and Koaoii C19^) also 
elUaiiied t06«G^ kil l of tlioir lutenitory pofnlmtton utth Om% 
Bt)f ia riaolla oil* Sliaraa aad Kalz« (19iS) fotmd fanthloa to 
bo a liotter inaeotleida thegt <tla«inoaf xudlathioa or earboTtbiao» 
thlon for the oontrol of £*iU aftltflA and Atedi ( 1 9 ^ olrtaiaed 
100»0$^  ki l l of a laboratory otrain of J |B^ a**pt«» y^ma treated 
0*01^ lAdriii* ilaluiitfi aad Khm C 19^ 4) fo«nd 1»0!l dioldrln to 
ba affoetiva aflataat }^0j^ JBUMXSL ^fiA Mhm and Ataad C t9d4> foimd 
a laboMCtovar etvaSa %a ba fndta aaaoaptilta to BHO, fiald 
populattana eb>la^ad fmni VMrtatia iMUiMi <iKf aovtIuHRi India iiaia 
Mtmw mmmffHH^ «• a«1^ «MBa BUS vlidMlk fvodaaad mM to 
ia<l»d|l MHrliaitar af «MMI a taa CXIIHI J t JQU* 19i9)« 
MwtMm tlia piwNKit atadiaa cann W f fOOfeawt aavtn* 
trfttliilorfon i ^ f^nitliioB ¥*i« taatad imv UMIIIP affiMtiiraniM 
•gatiiat a UlMNKlof? poiplglion of i4 |» M l t t ^ MMoaiad 
d»ei»8 of mm dMtvtd «oBe«it»ition of m tiwigtiatdt aelatlMi 
ta M««ow ntfw appUwi CMI ^M Mmmm of 1ti« ftiM %itt& tiM 
iMlp of a hypctwto (ifriiiip* tlM •€•• of tli« ivop apptltotf 
f«r fljr woo 0«00W ««o« £1? 9<^  «ol«oo voro 4ortiPO« £»»• 
teoogo Qorlolitar roiErooaieit liaoa ae flttotf ^ oyo ifti 
tho olopo of tiio liBoe imo 4ffii^ ro«oo4 an tiio t^iaacoo l» 
irvoMto p«r toa fbtd ohanico la l^ooitieo (Heolciiio fiotf fioi'iont 
'^ ho ro^lts obteiBO^ (7s«lo^ aiitf 8) obowod that 
ealott w»fO me^r® smue^ptlhl® to oil tlio o1s^ «dosdLo thrji tbs 
foBolos* ''l^o fsajT be dteo to thoii> hoevtog a higbor ronpi* 
ifatory rat«» 
Of thm tivm inoeetleidoo t#st<9<S« foathten uoo seat 
toxio to th<9 fltoo ^llowo^l 1^ triohiorfoa» pi^posniv aovln 
aa4 AOMMt 1110 (f&0troo-5 asA €)• 
fluit f i i4 i po^otlono of Ittiiaofiioe ooar tM totovoat 
to tttoootiotiNo hm %o«a 99f»w%*$ ^ o fln«l»flv of netHwo 
AloM MA UMI (IfHI «otoofto4 me loolotanoo ta fUoo 
•oUovloi fiiNi JHItfMrli* fin tbo mmm foaar SIMMO ani MUi 
oooooiotoo UMii tlMt fltoo ooUootoA frai Bojoo^iiti novo 
aero totovMt to fflBt Hioa fiioo l»e« BtdUdU Kovoni ani 
MoBoa C19i0> iMMi i^#iiftOiat roolotaaoo to SSf ia 
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fltM teem fiittf* aaA r»93tm& th«B mOw tmWrwU^Jt^r eonMHrnm 
IJMT ««« fliiiMfttSoB %o etotttia aaallai of wti^om iii«« lOaiii ttm» 
§aijf eld* tiMmo fli«e nvi* topieia,ljr tr«at<id wltn ae«%«Q« 
•oltttteno of iaooetieiaiso e^Ml nertality eounto IMVO aoio 
•ft«r 4^ boors of tlia troatti^to* 
fho soBOitiirity lov^ls obtaiaod with smBm 1^ C» »«vta« 
piopomur* tri<^orfoa and foi^ tMoii oboiiod (t&feao-iS) tliat 
flotd oolleetoli flioo %«ro «soro ot»M»opttliio to ti.# imisoti* 
eltfoo than tho oneo vMoh h«^ 4 boon roarod la tho l&^xntorf 
for ooverel immolations. Biffer«at)l}o%f«imrt wao the eaoo 
ifith eovin* Thm T«0 50 and Ti^  90 voluoo und otopos of tbo 























o * l i | 1*0 1*4 
1«09« 0*891 U f 
0*99 1*4 1*89 
0*09i 1*4 Ua09 
0*0199 1»9« f#9 
Iht vwt t to • t r M M « sbvo ttMd ^ M aMata*< ftaa 
lAoMNIwVJf 9«IMI IMHPI » mr« %i«r« i l t i 1M Imnotta l i t t ^m 
Ftnorci -% fiiiae«ptlMlity of oareml atnOa of ji«j» OaiMlM. 
to aoltttioa of mmm VSG, •aviAt prop<aiBr» 
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• .V 
CONCENTRATION 
ntmrn-^m SitMMptlMtity of field 0(»n«ot«4 f iUs to 
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OJOCI a 0 0 3 0.007 0.015 0.031 OJ662 04^5 
CONCENTRATION 
"oii Q5 To 
60 
§MA • tr ia% «ii« im$ im$ ^ m U ttit 4&«ti«^ iff«•«•« «Mng 
HHI ^mmu^tii^^h iri«iMi9ii««iiMt« oo^i^iiad* WMP* f •una t» IHI 
WfBfgWB* 'Mlm^ 9«a#«iiii4« tiato aAae i»Mft mumm t« ialulMlt 
tit«lr ttttf^Md iietdlyiti#ii ratHflr tbaii bj tiQUiag as caji^i^tdd 
6i 
tsotieefllas tho tic^a o f patmm ^ l i t o i^ iiia boeotsa inere«Alii idly 
fMjrf»n f o r tJbe CKJUtsi^ l o f iziaeet peati? o f pul>lio teoltlt 
iispertaaoe* GtOian a t jJU f 1<?53) im«5 ""laDiapsfm alon^gtwltb hto 
asaeolatos < 1955) o ^ t i o l l e d l^igfi^ gglMflHiBft ^ t h tjoison 
ha l t s wh i le , i**it0UvvMi;tis and a i j l l (1968) uood lallJe^bait 
eaatal.nlii,''' heiwpii frjutf foua^ I t f a i r l y uuofoi f b r tim ecntj-oi 
o f il«jl» ^}|f||V*- B«tl«y g%, ^» ( 196^) ?50to«Bta«d tlMS ©f:'<?c*lir©-
ttOB® o f Sk eoKrxsimdn imsludtai: ^ l ^ t i-ili^elnea, dlehlonyoa» 
« i f ! © t b ' ' t 0 , ab&to , bsuioli e&t'hBT:n§ of*«So«mlf»ii, f0ntMr>a, 
tta<ti«io« isaiatblnrif antma aad tT ier4or f !« i t a ^ y ais/ftar bni ta 
lairrilaot a msnc^ntiht^ tmfi a myiiotaiat s t r o l n o f !>eef^ d(Qo.Qatip,fi^  
th© w is in taa t ©t ra in mm fotJa<3 t o IKS fToro thim two f o i a 
t o t o r a a t to th&m ffirmttj'nmm^ 1h 19?0» tJJo &stm votkmm 
oM&tiMitf ' B A O ^ ooQtrol o f t i i0 f l l oQ fior o l ^ t e e n dajo tty 
tteiaf; ba i to t i l t t i ^ifM^tioat«t f b » o t M o i i « nelod* foaot ond 
t^ioMcMPfoo* Re totailo^ mfm&^ amtm t o taa^vo lioon ewA* t o 
f l ad out tho o f f«otiir«ao80 o f t o x i « feaito asaiast ft»4» flilBlft 
end lMne« f l ' r e oo^^vnda meaaa. B I^C* 0«vtfit propo»ur t v ieH lo r fb i i 
tfid fontMcai w«f« tM t« t f aa toKleonta t a dr^r sugar b a i t s t o 
cwttlviats thoSr ooapaiPativo « f f se i « i ey fMf maappr^mism t bs 
l>opBlatl(m o f ti iAs ptwdoaiii^ot fona o f I iottssf iy t a HaMom 
file fli9» teotod daring tim pvonent atudiee boloa^«4 to a 
aenBOl stralA of £*jfi» yy>tMi«« wMeh hod homi fsatat^siiiod in 
tti0 lalioratory £0r a txtmber of yea:r»» 
llmay 0e«r0e4 flio» wevo f«i«a8«d in oa^ost Doaaurtni; 
1^ X 1£ X 12 inolieci In als® oarf onnsitruotQd of wsG6mk tr&m 
efnH iflfcss for a T>®n©«i of tweaty four tttrnvn la order to allow 
tlMWB to laooome ojOetceaxtlBed to tfm habi tat . I^se aoctxsr of 
f l t«^ tost^d «j4tli oach erwaconti^ttoa vartod fitm 102 to 150. 
5 e.c« of •h® 6@atre<< liia«e"*;Scido aHslution was i?sixed %dtli 
5 iP^a^ o^ sueroo© and thf? toxl© bait so nr^pciretf wi:^  plocod 
In a om^ coataiiiin,: tiao f l l e» . "Ixs f i i e j i^ro tli^a ©X'joned 
to tho bfedtfi Tor if4«0 tiours. Cotton Duiin noenMM l a winter 
vere tili>o ol«^o<? Iri each cut^m VortaXlty ooiaitQ woro »r,n'i© 
a f te r tw«aty-fo«p howrs of t to oxpo s^tiire aaa ?X«^ feaad t , c^ 
valusa were derived fro® tiie doaii^ oort(^l ty rQ^jreoeloa Itiioa 
ea f i t ted toy oye ($k»lclno aaf! aordeii» 1956) * were si© followat 


















%#f % * • • % # ' 
1^ t*^ 
Po Sto ••K^  
ts Ist ^^  
^^ -.^ U^ 
wo w o «*0 
^^ ^S* 3tS 
«Mf %»r % ^ 
*vi? t^s' i ^ 
w r - ii\W\ «•!«% 
Sl»i\ iS>«« 7^S 
o» i 
p| El cI 
O M T ' to ' %»r 
8o S^ VlTN 
Wirt y w fr*** 
if*^ CNirv « s ^ 
«! If 1^  
sftS* #-«Ni rufti 
I 
* l W ^ 
U i 
2l ^ 8i 
§^ $6 f f BS 
^ff» X i F c^c 
«e»rv rvy- • ' •F 
wis &\i* •• '• 
^ ^ r ' f ir<^ 
^ « » & ^ WtO 
%ir ^ t * *«*• 
*§ E§ 1^ 
^ { ^ RK «« 
It^ S? le 
t ^ i 
64 
6o 
*f%Q uhofv^ vaVana oleariy ar»w ttmt a l l t !» five 
elMM9xlcat@ twited 4seul<l tw nsod in tljo fona of toirto l^i to 
ifof sttppressla.'; ^scuoofly wonuij t l o a . ''Iw orf?6r of 
«f fwctlvesa®®® boiiOfTi faatljient > trieltlorfon > isropoxur y 
raieoa li^dts pr0vi<3# ti aafer ©atftod of IJObsoet 
eontrc l , '^hey ere alao apart lete la notion ani? net yftltaut 
dtaturMUii tho 0OO83Wt«®,flto^ giw»piioiii!>hiiteQ wer© aoro e^focrttve 
tiaao or^anooiaorla® or eweh&a&te oorar^ otrndo. F«Pbap8, dtia to 
t t e t / ' anttyiaatlr a<»tioa« 
fi«itx«-7. SttsenptiMl&ty of MBaBi dtlMWUftl mMX& 
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CONCENTRATION 
Gci 
ft» liloiioMioo of ituMOtieitfc rvsie^at mSt Qornal 
mtrwiJom of taousoflioo iiaa %o«a •titai«a tuy m tsmhmt of nofkom* 
Barber fli jd^ (1949) rsport^d tHat fi ios rMitrt&ot to SSff 
»howo6 a hidtior piipcd tiOii;^ t atnc! toiwr porotataoe of •nar^ conoo 
thm th» noma! pepntat&en* FiiMsntta ok SIL0 C1991) olioorved 
a lontior lovvai portod fa tim eoB« of a Hit-rostatiiat ot^siii 
of U^ aaiaaa^ ff^ . tMlOt oRotlMir Bfyf-riMiidttfit otraiti 
olyti^iio^ fiOB Bfiii# fiai^ o^htro baa a sbortor l«nnil. diirittioii* 
€tber Mole^oai ohiiraot«n»tie8 mmh m 3^o a^ fliDor of o^is 
laia» thoir h8teh«Mlity and t0Ht \i9tf0t tm99 also l»«!iii 
fottiK! to ^ff<^ SJH tilt nevmSL aod tlw rwiiotiHEit fiioo* Sratt, 
C19^) oboorvod an iximmmm la tbo l i fo oyolo of boiiosfiloo* 
fortuity of ^10 flioo im» ftmtf to te iaoreaoo^ lAwa tlit 
fiioo vw mit^to%9A to at^ArtA fflroooovo* Tte iaoroaoo^ 
r«pifodMti'«« tti^Mtty lio«»v«p^ aot tost ntwEi tiw f l lM tiwro 
•MittMoas. 91m Mtiwot^flo pwlsi Md aiiiit iimgiitty •< 
l#A» ndma «•• •&•• 4Ro«aa to %• ••wiaiHy affi»ot«« IIIMR ' 
•al^iMitaa to «lit«rta ytKiauta fffiifiiB, 19€5)« 2a 197it 
wwMiHmi I t iiU« ateifia iamt a sffMlm vf iSMift jtaiiSliii 
Utmw rwlcttfii t» tviaiaoffftM «Mlt t t« m 6mttm U 
fivtiuty mA m90m ptpA « i^Biiiitii» smiKia iwm 
6 J 
9l»flvv«« tiMHPMMi lenffvtty Int m ataortMMfl ovipsftiMoo 
k ^ t HBV a&slMMn riidTMfliiiiiii i 
fh» •ft«et9 of siii)l.etlicai ao»t» of Inaootlattett oa 
tlM Moaoeioo of tviiooflioo benro liowoir«r« not j ^ 1M«I ftttly 
Invoati^iitod and besioOf tba pvoooat woik nao naaoyfAon to 
fiBd out I f |dromn«rie«fioii w i ^ oot&ottoai doooo of-BBCf 
propoxurf oovlat trieb&orfem or fm^H^i ooultf offsot tim 
MolOiEdoal el^eroDtorlstieo of j^ jfiU «^ *M f^f»' 
BI1141I0 pair wmttam «oz« affotm^ hy pte^aim a etalo 
end a foeialo la & trnttll oagOt sioeoailisic 3 x 3 inoheo in BITM 
•ii<! ooimx«il ovor vlth iBoo(|ttito aottlii^. 1^ this najr toit 
f^ attra of oooh of ^i» ooiwedl atitf tlio trootod otvalaa nom 
fOnMd* l*b» ottaaior of oisii loitf t r <NMS1I fHnale voxw eotmtod 
ftt twoaty-fbiur tomf littinpvol.o an€ tl»ti> rt(to of liotoMfi^ 
woo voooriotf* flio foonlto ol»l«ii»otf oHowotf tn^l prooiiurtogttwa 
With ^IM eHmtAmtL M0 offoot tlw MoaoKioe of^opo^oo 
(fotao-«»« 
the UMVOOOO Itt %lw pgootip—ttiatt poriod WMI fMttA 
-^MOt oomi mA Wm^mm «r 46»«9l« 3i*if lt 30»0#t « ^ ^ «iA 
ff«i|( Mopoetlvitfb VIM ovipooitSon fiMotf «oe t»wo<vMr, 
%o Hofo %Ma iiM^oma Igr 4.9#llt i t t l i t tf«f9#» S0*03f 
"i^ iiia* • 101 i f f««^ of toKte MLts (» ^ « Mftiftisr ef ||«iA» yf*"»?t-
ftmUtma^m $ Iwt^^Bt U N W H M ift ikigpi Ti iag i i i^ 





























tiletaioarfkHiti^E^* ftaitnioii mA pewpimmr iwipMttirvljr* Post-
0vi9oottioo pmpi»A «t»e %Mism»9€ ^gMn tmmlnaBts mm muB9 
vitb psropoxinr^tiletjaovfbiii fmtliicmt and'^ JmDt tta* taoMMNi 
toting 2£«5#* J^.19^» 59.40I& tod lif.^JveapMHiftfly* MffiufoiKl, 
tM»ii«tvor.«aa ths eass vlth sevltt la iMeb ^l is ported mm 
fh& al»iro x^mtt* ^ov tliat pootioidws em mffwit 
tiM prooiriiio^itioiiv evlpo^timk m^ poat-ovtpoftttioB i^ srloiSii 
of f l ies »a<t snoi^  Moloitleail oltoratiafia lao^ r %o f^ idte uoo of 
in piffitininji lariBO aeale eontvol oporatioas* 
'^tm offeeto of tboso toxie«ito <»i tbo fortilit^r mi 
tlw foouadity of tlio flioB novo ailoo o^oorvotf* I t tmo found 
tli«t in oo^porioicMti to tho aoittol otraia tbt pmnmtem 
ro4iioti<»i in tlw ftounaitjr of ttio t»««to€ flioo mo dO.tS^t 
35»OtKf St«i4#« «9m1H mA 2<»O0 i^ ben t te f l ios vofit tvo«toa 
«itb<B»Ct provamntw wmUfH ^fH9m»w$m ma imitbioft wmpmm 
t t l ^ y * TIllO HIT ^ 400 to «MlV OfaMtiaiE tlM BllOllmtt»WMIO 
•o t iv i ty in lao«ot»* Ctgfliwiti «iiA oivwio^optettt <MWn»ti»ii 
iMii* n BOM yiiiBoimti<l offtMt en ttat ftomdlty of tlie f U « i 
tiMfi tlw oftttfMMiOiViao oo^^untfo* f l i i ««to of htMUam of 
t lw « t i i HBO « ! • • «WMi« to Hot* boon wHmm Iqr 9*6#t t»1^f 
ff>*9#o 7.0^ M i t« t« i irfMn tvoi^taMi* mam wmam n i ^ « I M H I B«e 
pMpOMOPf aovtiit tMMiQUKMBiB oni MllMLoii foo (loottvnij'' (Ft^ PONM^ 
9 «i« 10), 







faj 2 0 
A _ PROPOXUR 
B _ SEVIN 
C _ FENTHION 








A B O D E 
TOXICANTS 
FIGURE-9 
n^itve-IO* Bff«et of «iiia.9tt4a dos«» of ia»aetlol^« 







O _l U J -










A _ FENTHION 
B > SEVIN 
C _ TRICHLORFON 
D _ PROPOXUR 
E _^iBHC 
A B C D E 
TOXICANTS 
FIGURE -10 
V l . l ^ , ' -
7' 
km maafif m 199t Kaipttac mamt^^vfA ttiat i t m» 
^ o i i i H * to «iipfip«9» 9«»t poy»lfttieii» tlsrom^ tto stevtita* 
tion a»a la t 9 ^ li» iamra«4«« la •fm^taatimr tlw aer««h»iiostt 
•tates* li«Ilv«e«p« «a4 tA» Co»iieile«i« C l f^ ) tested ai^ieKi^t 
apholata £iii<l aplseaidie assaiiuit £«JU jBBt&Iifift £)^ ot»teiii«d 
oeaaiaora^e nadmittoii in i f« ratu of roi)r«><3tietioii« flitrris 
(1f?62> atoe otJ%alii«« oinilar remilta ^^simk apholato, ^teoxii* 
and »f»tlmi>b(»jcia« iMr« t o ^ i M l l j i i ^ i i *« on ^tgaoiyg flftlfiatTfili* 
Kair an^ A4lciiia (19^) aneaaedod i » tat^clag ooiaptata 
•ttarit i ty in ^lyttA fft^^f^f^f ^y traatiod tliaB witli 1«09^  
iH^ ia ta and a ana^ Nor af ebaniosls liava ahoMi pzosdaa aa 
iMmMfljr atarUtfita Cfialipatqpat l ^ t tttd &aB»cN|M j i jdU 
f0Ot 1 9 i ^ t^Nn ft<te&aitftaf«« in tlia lba« of adaita* Faiatav 
•Ri Xt&K^v {1fi4> ta»t«4i a ami^ir of eoaponatfa mA f&mA 
MMitiK*^ M A Hiiotttp* to l» UliMlj offoottva i«Bl»»t |U|U 
J m i U i i t fMHMft f t ^ <f9i4> M « i i «l«o talhMW stavtUtir 
t » I M U J H M l l t i i «^ MM mamm ao^moai of topa and i^^Mtnlt 
VMM ciiHK to « w a i l t t f U w * U M I a t laU C19?9) otoNdUMi 
i^ »oifSi# ^itoit^* «fhti« iMMHPi Ciff9) i toitaoi IB mtettiai 
( O 
«0f« tiwn 90»0# • t f l f l l i t j r jUi • posntaMw vf tuts wiNMiiM 
^ « a tbe adttita ««r« f«4 on « «i«t e«it*liit]ift 0«€9189f( a i ^ l i i ^ 
for ttiM« ak3P»« MKCSMI ttiiA Iklii MMidei«t«» (19i9) wcra alQ.* to 
ittaa«i 9i#iifioaiit s ter i l i ty ta ||i4# lloSllft t^ )«n boBps vs0 
aAHfAlntiirva In tltm £»otf of th» »flialt»» 
ol>tain«d f»>n a nonaeO. lalx^vatorj eoloiiy and w«r9 r9l«£i»«4 
in e««9s Qoaauriag 8 x 8 x 0 laoliM in o lM* tiimdlr»4 f l i«8 
ii«r« ic«pt In 9£iOh da«9 iui<3 a i^owe<l to f9«^ on nefiar troato4 
with tbe (Iii9lr94 <}oiifs«iitffttioa^of a ob^^oatertlaiit for t w i t y -
four hottzvi after %Meh thojr vara put on oonaal diat* 
Ean^m aaa^laa of tao aflipi v^ ^^ ^ eollaetad ^ i l y and 
thaaa vara ptaead on natat lAaok olath ta dat^ singdna tba xiita 
of litttolitiis of tba ansa* Faivaat ra^Nietioa in irlaMttty 
(B«aviti%9^ mA nat taioatiaa In vta^Uity (sat atarUttj'^ 
ima mAmeUMi ^ ^m fi»ileiilaf fonola ne4ifta< aftar 
i^« af vialft« mm a^atartat 
VftaMlilv • • * • aaaiwiaa 
« wm^ liifciattiin • ^ iKaM&ity lA i * f iT i iM i i l^ lA tMti la i 
7o 
oli«tBt««l« lAaa »ta«4 iittli •««•» «onI« in^ntm stmrUtty ta 
H ^ »*^yff- B M iq^solMi • • t — tQ lie aeiw 9«a«iti<f« to 
aphelato than JU rf**TTT'*t <M 1 ^ ' «»' AAOxm (1^64) 
obtaiiMA tOO«l3$C «t«rilttjr Har iaeeuppovfttlas 1»09l apl^ia^ 
fa tlM £»i>d of lU f*«*«f«^T** ^ ttsatiuit « 100*09^  9t«rlli'ljr 
o^mSiuiA Iqr tte ttBthor in £|J« J t t i m ^ laoor^oyftttag 
0 *2^ «p!ioi«l« in tlM «l«t« flilotopft provotf to t>o noro 
offoetito tlm^ fti^iata eui i t icaipo 1I)0»0SI o t ^ i l i t y At 
a oonoonti<fttion of O*129^^a0 shotm botov t 








It io gmmwaxtjf teiioiroA tlmt at o&rtain dooaooo 
tte oh—toril-goto lAldMt tho tfopooitioa of ogeo in 
iB9««t«* 8«0li doooi^o iuty bo toffMo4 «• *9ti»fltity aoaoo* 
k. 
(mi M f i P i A^nuio otorUilgi^tti tlMi taMiMiaM.l.iti' of m 
•siiHilM to i^ toteoo oc^o* At •»%-«t«mity deooo tuo 
tio—itwllLiBlo a t t M^ aeii-»vtal^t^ acwto* ^ iot i 
tlM^ « iottPMM lA tlio pwoontaeo Iwtsltfaff of tlM 9ttm 
0e«t« not te tomwtf • • mtorility*** 
Dorioff ^ » i0M»m% otBdioo ^liottfft «• • itotrnA to %• 
77 
Clif im 
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9 i * H 
fOO^ 
S7»li» 
OOQ'iVO], fijtotf -IMMI 
7<i 
•(NMlAMm MtariAlB* viae m an inpevtant I toter tleir ^i» 
«oQltf not bt iwipoiwiias tow miy iaofwwit or $9or«mm la 
t i l * staril ittiM: aot iv i t j ef « aonpooad* Av tlitot«pa Maattjr 
eeav«rt8 in to t«pa» i ts offioae:r i^roboliiy beoano* of mmh 
tVfla«fai«»tloa oftjf bt M#iar than that of ap)aolat«* ^fietftrnf^a 
( 19^ ) f^ sQttd topA 4*0 tSam ae affect iip@ ao apliolato* f t 
is at«o potMiitAo ^ a t tho loeraaaad o t a r l l i t j taitiaad by 
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C O N C E N T R A T I O N 
au 
f«p«ti«ttt t0 MMk MM/MM ailtiiA^ AMtsn* MB I^WUI 
to te least •ffisetiirv M m r«p9lllm>t tow this e|Hifii«ft of 
hO^MlfliSft* 
$• Bi^htasn and pbim^ i^b«^l ooulA r«tftla «>r« than 50*0^ 
of tholr ropsllfliiey «Cf^ »ott for »«vflii aa^s «• asaliist 
phonal ^ iiatoiiie aoi<l oni •ortmrie ^loTido* vi^ iflh test 
tboir offooti'Nmooo oftor eoity two dagro* 
3« *^ iio day old ftteo www eoro a«a«ttlv« to tho ropotXwoey 
•ffoeto of H^onytt ^Mnyl i^i«iol« Boroavie titilonm tfid 
Hoi onto aoid than oitbor oao day old or oixtcHBi day oitf 
a^lta* 
4« ftm tVm aboBicnla mnMlly i^ianolt i^ Mnyi phonalt biphoayl ^ 
•tflaaie aeld «a4 Mireitvio i^asilte did not aliav MJP 
molctiMM t» thatr ivyaUvMr affoata vhan iiaai la 
7# wMMi aspaaaH to WM wpidLlaanMi iloiP aSna aiioaaaaiBs 
tlaa«t tha apaalaa fidLtaA ta iavataip oity toloffaoMi ta My 
af Hbm vafatiasta taatai» 
8 1 
iiffiii«ttf gi««9» of "UM alitvieal,** 
7* %ptoiii i^pplio«ltQii0 of ixuHietieite seXuticme on th« deraas 
ef ^lo fltmi »lmv4 that triehi^rtm mid foathlmt w9f 
•or« teade to £«,it» HilHlft ^^ ^^ ^ p»»poi»r» oovia end emmm 
8* Oentiiioeiia roarla^ of Mm fUoe ima«r luboratorj o«»lli* 
ticHMi mmim tboe ODX^ tolor^iat to mmm B86t oovlAt pxtofioaram^  
trtc^lorfon aad f«ntMon thou th» flol^ oottootea flios* 
^* Males «@am n»ioe mmiMiptlisle to the iAaeettoidee tban tiie 
feiielee* 
10* foxie 1>aite ooata&aixMi f«atfci<»i %iere fsore effoetiw than 
ttsoee tetrn^ h^ nmixm mmm BKCt •avliit pxopextsr or 
tyic^lovfoii* 
t1 * flM. efflM^ ftf esMotli^ tetM «a ^w Molocar of 
1«A» BilBlft VAV* ^ ^ eilptftoHS^ fyao«|po«t^«« pOTUi 
iBoreMei %r £1«i^t «<i^ *^ t '^•O^t ^•^ «»« 4i«il( nlwi 
tffiatoKita nam MaSa viHi faatMiaot aavtttf cawMi flUdt 
tfliMbaMtan ant ptmy/ww !•% Ittia aiPl|MMiitl<A aaa flMHit 
to tmm 1MM» 9a«aMi t r 4*$4it Mtf^t 1fl»flit »«<n^ « i 
8^ 
mim «ii^«l»tw«i to ^19 f l i ts* 
v t t l i ^Popexttrt t¥tiMo3!*f««t f « i t t i i ^ emit &mm» BBC* 
Mff«VQiit7^%Mvert ««M ^ « mmm w i ^ ofvla iiM<^ ««»e«i 
I f * %« aintlt t0Bi!@^tjt «» y s l l aft %hm f e r t l t i t j r m i f@eiBi» 
a t t f ©f th« f t t«a tMits ii#»®r9«ly a£f®et®a % «^4 tl^ ® f l i# f t 
m^jmrnt^ to t l » toJEteaata* 
8.3 
T3t»pit9 tfli knoMi «»tliolte of liuMMit ooatxel hcfftas 
%mmi trletf analiist i t t ^ ^ himtMtly S*J» MlHlft t» s t i t l tlis 
m&wt vtd«t7 df.8«illnt«4i p«8t of itstitie li»«ttli ti^c/rtmnom in 
t»dift* ft ifBis b(ioi!^ fi« of mmh a sfltjattmi tliat th« imthev 
e&tmi.6mT9^ i t fteetmbie te eriMealljr «val«&t« %1m lamm 
strfitm^fm for tiw eontrel of thoo* f l lee ana to fl&0 oo^ 
tho foftAiMlttjr of ft^N>i>tiiiff » i tatmgr&t^A ai^9mtix f»T tmpfSt^m 
0«lii^ th«tr foimlatlonsv *!%e ftioa woro i««i^4 em ^i«t«<l 
t^ffalo nllk 8oak«« in aettoa p©<!« at a teftp '^tratore of 
JfS ^ 1**C aa^ <S0#0* to 7lf1»0f& rml^ttms hwf^dity. ?l^ oaolts 
»i«r« Jcopt In f^ y-SxB taeh e«co« eoastmetod of ^lr®tvmm» 
eoveroA eiNir isritii »t®i:i«<fi oloth« *%<» fltoo r«adit^ ovtpooitod 
(« tboMi p«»<l8 m>^ the i^ pt@ 8o obtained v«r<o enttoetfei la i^ lavs 
jars* 0 x 4 iash ia aiea mxe eoataiaiae te^fora of ootten neol 
aoilMi in «lt«ta« wA.%k» JkXtvr ft^a Iki^ ya a lo^v of dry aottoft^ 
naol iM* ttMai to tha Jar m« tiiia tpemMty faoi;latall popclftatt* 
flMi I'api '^laQojr affiMi%a of ^ba I t i f d n a t aiMiHlattlts MUM 
•te«ia# %f aana trap mtliad oridBiAly «av«toi)a4 1 ^ uasmmm 
mM Wltwm (VS99^m 91l«iit w^HnmMmm im thm t««isit<p« 
vara vate Iqr tiw MTIIMM^ fWa aicflvalytia ^airicara 3*9 t»«lM« 
M i H aa< 5«0 tiMtfiMi im i l iwrtar Mta kai^ ^ « ifl««« «M«» f 
84 
f ff X I t z 1^ Ug^ Ift 9imm A pmp&r temuH €%pp9€ l a t t e A M I * 
«94 solntleii of 1 ^ eaa^tdtft* f«p«ll«Bt WM fltt«4 on tte top 
of eao of ^t» boakova iiliilo tbt otii«r HM flfto^ tfith tm. 
vu%m^t9€ pttoor ftaaaol* Baotfooo MM tio«« m tl» ct^rmottfit 
ona 9*0 gviui of i t MW9 pltemA iao i^tTldliAi «l tbo tettoe of 
•adn Iwaker* *^fm potridi.oli «ms eov«*od wil^ m tfiiw aoiMn ia 
erdor to ^vovont tho flioo f^B etmixm ia <lireet e^itaot v i ^ 
thO OfMEMTW 
9 S » f I f f l i o s o f OQOh tmt wero iwto&so4 i a tho eago «»<! 
woro « t«rv«4 tor throo t o fovi* houro* % i a a l s o maAo thorn 
hat^ituototf t o the «avtw»ai5aat» friqwi with eb©!Biooi,ly troatotf 
pupor f^iaaolo «a^ t h o ^ with vmtmHitod oaoo v ^ m ptoeo^l i a 
^ho e « t « f o r 50 a imi too* 1)MI f l i o o oo tns^ypod woro ootiat«A« 
Film rop i i e o t iM woto eoito wi th oaedi ehoiaifml «aa ropotlmiejr 
pt t fvoatf t^ wtti eo ioo l f i tod oo f b t i o v a i 
n ioo ia «atvoAta« • flios ia tvoatoi 
i lapoiioBar • tWMi I r •III ttm X t e o 
fiioo ia aatvootoi tfi|» 
Of tlMi aoviB ohonioola tootodf liliihinjfi j^ povo^ l to iNi 
•oot lii^ttar wpillfKt to tho flioo* Aoototto ifoo tifime to lit 
tooat afi isttt* m a va^olloBt* Biulimvi oai ^toayi i^ Maol 
ypitiiiMNt amra tiMA 9(M>^  of tho foptUoaay fm aotoa iiQfa a* 
afiaaitta ilMf flilv tat tefa* whai aaiii ia aoaHaaltiMii 
8 o 
oliMBieidLs €IA net «how mjr wrt^liott l a ttm veptllflMy •ffiot** 
''Vo 4«ar «ltf f l los «•!-« aor« 8«uii«iv« to th* »ip«iU«in« 
thm •tther oii« (kty eld or sixto«a emy old onoo* atxtovA d«3r 
eld one flleo were leaet reeponeive to phenol* phenyl phenol 
and Mphenyl* *lm f l iee were expeeed to t ie repellente for 
nine oontimieite g«moratlone in the latioretovy but thie did 
not* In an:r %«ay decereeeed their aerieiti'vity to the eherSleele* 
&«etatory reeponee iia® »t«aied by fixlmt four day old 
fl ieo on a wooden etend with sixteen vo*"tiCBl rode hy iseene 
of pareffin uex In a«eh e way that the -ventrid e l ^ of tim 
f l ies refiiilned in tgi upward paoition, IXB fll«3c were than 
offered eotntiwie of ©ueroeet w!th imd wlthoet the eher^Oale 
in 111 retie et 1*0 F snd 0*5 M eucroee eolsition end 0*009^ to 
1^ *0^  eelstictitt of oheisieQle* "liey were not allowed to eoeio in 
direet eonteet with the eolntionet oo t h ^ the de^ee of 
ex^neifiii of ^ o proboeete eemd be taken ao a Mavure of the 
Sttetaiiosy VW^MHUNN 
tt tmmm that l^J» M M A ^^ ** ^leaereeeptiire ee l l« en 
i t s pgpliaefti ulilflii e ^ i b i t dtfSitreBtial reepeaee te mwftew* 
Itm Mfleeptiblltty leiwtl e£ the atelt iMKwefliMi to 
d i f fennt IbrwlaiiMi of mmm BMDf mnrtiRt psmpomw^ tvi^lerfMi 
8o 
ap9tifi« 9<»r fljr «•» 0»l)018 o*o* t«|D v«iiM« HVINI tertip«< fkwi 
iosafitt cK»*taS.tfjr «««v«««ioti l i B t e ^ t t « t % cir** "fti ttofit of 
th« t in* 1M0 •KproM^ I^ lui thm oli&iiii^  in i^wMts psr t« i feia 
Buwemptiyim to tfe« laaoottei^los tiiaa tlio fHB«lo»» MaOf tl>» 
oTRttnof^ ophmtos if«FO novo toxie thaa tho eaf1>«MLteo and -HM 
orffanoehtorliio ooi^mAi* 
*%« @i%eeo7»tililtit]r of £«4* »^^^p to toxio Isttito wfut 
•ndntttoa tigr aitovtae tbo flio« to f®«4 on wcav tvoatod idth 
i^ waa B«C» oavlat pxopo»iyt triohXorfoa «id fimthioii* I t MMI 
feim4l that toxle ^alta oontalxUiiff fintliloii %imm soat affa«tlv«« 
flMk afftoata of ^fftMfan^ toKieanta ea tl»a Moloey of 
^la apaaiaa wava tatadtatf tgr aa^Jaetiat ^sa fl iaa to aal»-l«^i£ 
iemm of tlia ta«l«aMia la aamw An teaiaaaa of 9%H9 8i*i#f 
9 d ^ a l iv^l^ i i i 4 i * l i la t M piaoviyaaitiaft pairtlAi M M faaai 
Ift mam 9€ tm^Un% aoytatg—a iMttt trtttHtovfim « i i 
]iiPopaMnii» IRMI avipaa&twM jwiflM^ A MMI iM^ iNRPai'^ ftMHitf ta tav9 
fc^^^^Ma ^ktMH^^a^^Mi^tfMv^ik AtfflMHMk A M K M I M I ^^di'ttBa. tfi^MHHBflih 4^'ik4taiHM4dk'Mi0tatfK Mt^ ^^K^a^k H l H f t 
^a '^^ wB^^w* ^p^a*^i^aiif ^ aww^^^w^^^ip aiwi^^*^^^ ^^^^w^^^^a^ TB^^^W^PWW ^ I ^ ^ ^ ^ P VJ^H^^B ^P^P ^ '^^^^a^^iP'W^ 'BP^I^PWP^P aip^aiia^^^aBr 9^^^^^r ^a 
f^ mtMUMi anA fCitpaMMif vaaiMMHKMpvljf* iPwit-oviiNiatttiai tiaa lAaa 
8V 
'j0^$mm€ %0mi tmmlMni* if«r« Mit tdth prnpoamt^ ^tUHOMWlm 
fmoMAm mM mmm MCf tht Immmmm ikttac S8«|flt l?4»19^ t 59«48# 
mlt 1f«ill/iiM9«etiiMt9w 3»ifffVMii^ li»i#«v«rt waethe esse villi 
•«irl]i la nhieii OMW i^ he i»e8t-«>vt9««ttian peviod IMW I^ BHitd t» 
S^dHwi MHfo ^8f> nii^ to ftad o«t th« «rf»e%tviiMiM 
ef eh«eM»iit«nttfett« on adttXt l)0tt««fli««* '^otvpa MM tvmA 
tc be f!x>re eff««tlir« than tt|9liol«,t« in px«>^eia« stevltitjr itt 
tli« •p«6iea» At oety-fitarliitj <te>t«t tho eli«ao«t«xilaBt« 
eet0d as itim ^^Mlitsr a#wat«« 
8' 
iommBuammxn 
«r fitlUNitmwi %» wmtmm9 lawiA a* d m fov Ms l«>vliic 
gfti#uMM and klaA tmpmnrtMmk ^xgixm ^tm v^mt/t&m 9t immtafitk 
yfi%hcm^ t ^ ^ tlsls ifpxli wottld &«% tuevft teiH poMitlS** 
ef tlie Dspmrtwnt tex -^fiv^^Sm mmtmmwaej wmmtmiti ftmilX^tm* 
spooial tfaaaiee 9ae% A M %e I)r« Hsit l%liftii JMpMKMat 
SftAMB A t^tbifslt CriiM) Xfl«aliti.9« !?• Wftfflniartif Kr» Stoavwali C« 
fta€ oongtoriMittf* «iig^Mti«iiib t • X ^ V M S HQT ft9ps«eifttio& to 
fir* f«t7» K2MBlt MV« BoAUf XftflklMtrt KiOO Xl lBiA 8 M a < i t l lr« AoiUMf 
• i « « numm OidtMMit OBtf !!»• ?«»Aiop Konur H r^ tiioii' Maiifi»i« 
liio %iiio «Hl« SiBiaft SIMaai HHP bor pcliiMMMi «i« ooopoxiKlloK* 






f l t f t s^ t * ^@t6taiie« to eth@r eIa«fio«t«riw 
ioats and to iiMMwrtleidNNi* 
Joisr* isooa* Bat» 6si'^% 9S4*93e« 
A emthod of ooB^ttoi: tbo offoetiir«ii«i« 
of an iii»«otteid«« 
^Q«»etietdta) r«»fti8tfine«> t& the ladiaii 
)30i2»« f l / f J t^tittHI itottBdyyQft ««»^^** l^tK** 
^«fi«B«ri'«»» S«etioa Bf t 8^*90 
Ikibar&teiMMi of atlbrtn vmmim^gum la tiM 
Bi^t, ftit* K M * 49(4)t m%Hti. 
^ ^ 
SwNilopMat of Stte v««totm«9 in M M 
iMIKtlMk a i l t tA iia<!«r f i«ta ooaMtUnt^ 
90 
1975* Bielotfio*], mttwotm of elMmostcritants 
on tbt fttelts of JSB^OBSk ifaSiiltlttl M M A 
Botiro Kftieatea 58(4)t ^l*298« 
^dttotioa of ftoarool s tor l l l ty in lladiaa 
htmemftyif WSUUSk JtaSMllttl "*^'*** falitr. 
Be«$a Kaciictt. 9aC9)t 19%14;?, 
1957lJ» 'IntokBiMioa ini«o«i»tHJtllty of « T>|y!« » 
ronlstfiial; strata of bottso f i les to%far^ 8 
oilc^* end fiuryt^lameoiMotat^o* 
Miv, Faramtt, 18C5n t85-1fT.* 
Bftiloyt l^Ut liaBreofisoy a.C^p tfoifort, B,w. 
f9iB» SMioetteidos in ^ y soear tailto a^lxio^ 
two «ty«iiui of heiiooflioo* 
loiHr« Itooa, ltet» «1C9yt 749»t47* 
•m^tfot of lioMNiflioo in norlda dttlrjr 
jr««V« S M B * 8Bt« i X i > l f00O»80O1* 
9i 
999^0 Bmtt. mmm. 24(fl>i fSfVl^t** 
Blt8ltit.flKld« «i«C« 
t95!i« SfMPvv Mom oontrel ttarmtiEti MIMUM of 
Jour. Bei»i« Sat. 48(4)t 4621*466, 
B«reta#M« 
19^6, 
nature 196t I tee ,* 
•jta«rei»t8 for afttomi mtd s^nttottid 
^« Acri«» y6« etMM. 4(f) t 49*$3»* 
8«ni«il stfirititttHoii of tiia««ts ^ 
8«i«imi. 197C999fli 1O94«10»T« 
3kK9«8tl«atiiMi «tt tiMi i^t||»toloeiMl •!»<••« 
*# BflMttmH iMMMVt MMIAMP flu £br Ijunpwiik 
9. 
BnnAEMPf 0* tnA RtvwilifiiQLftMff A* 
t9^« Stfttdlity, toxloity m%6 rmotton raeeha* 
nisti wi*^ o9tem»Mi of oertftln earlwfiiat^  
Chmmt t^mC^ aad Bozisoir«e» A*B« 
1964* ^oatitatliro offeeto of topa* isetopa 
aaH npiioifiite cm etorill^atlAii of ealo 
h0tl»«fliO8« 
Jour* Som. Sat. 57C4)i 4a8i^90« 
19$9* SffMittvtaoM of ai«ro9ol fbtnaittHoflui 
eoafftliiiiMc tsethoxjrehlor sa4 otlicr i iwe* 
o»t«i« and fliMajMS of ellk tfvm tnfttvi 
fM7« «llM4iitf» ««p«U<HiliiP« Bttac m wwpor% of 
tiMi t»fk t0 til* MsqtBito rep«Utttt la^piify* 
9 o 
Jowtm Beoii* i i it* €6C4)t 100T»fC00» 
1998* Itfeeto of oon* coiraoa poisoas in seovoii* 
eol«tto&« &II tht i»baf9or«e«ptei*» of ^lo 
lievi»«ftir JUiiyBSUi ^ ftfff**.ti'^ *¥* ^* 
^owTm l5coa» Biit» 3lC«)t 745»T45» 
Umtpowmem of Bl.nMfll«a eiiiitH t^^ f^ yt|i, 
to ottffiBiatlofi of tho toamal. roo#|itor»* 
ABa« Biitofi^t* f^ oe. An. 5^7) • $^^552* 
1947* CliMMBi«ftl lAooet attcuetaitt* m.<6 i<«p«li«at«* 
mskvm B i l l Cii«fliii«%oii) ir«w ifoik* 
BHIi&tip, ••&, enfl iMttK* 
19$9* OtfMtovjr •ttM^tttioa of bionfl lM tagr 
1939, 
1954» Olteitosy rmpBiomm of Itovflloo to 
t««r» t i n * t i i |« l»U 911 149»191** 
94 
INltlxiMPi V«9« 
f99$* So^ of aitttiim of oocir %ftttod ttf trapo* 
Jo«r« Be<»« 8Bt« 46C9)i ^9»939« 
Boytoffht ^w* and Crtiioh» a«w» 
f9€6« pmletaiUM sod r«oidiial «ff9etiT«a««« %. 
of bRyBDR (Bajr»iw39007) ofioixist tho 
bottooflir* 
jre«r« Soon* Sat, $9(5)t 1188»1190, 
1999* H«pl4 ^i^eeatioii of (ir^ rwood t«]*Bit«s 
with liiort sovptiva <!uota and ethoi* 
Biitetaiieee, 
Swat* Boon, ^ t , 9S(«1« 19O»207* 
fr««l»m» S«B»t Hoftitfif U^m and Fol4loir« .4«R« 
198$tt tlMi volAtten of f i les aad f ly oinray to 
nitli pvodiMitioa* 
Jour* Soon* &it* 18(i)t T79»T90» 
1987» flHrttiMP otiKlioo of ^alto for orloatal 
fSmi.% BOl^ #Ml^ ft>2.« 
Smm. S M A * ttt«« socm 1$1UI74» 
flilMWi ^v l * * 0U^«r%« l*l«t F«ft l f t >«U 
1946 Ooapttrtttlii* twitotty of fStmw ^aorHitttod 
•^^Wfc BO^^P j^l^pi W^%w99 I^ I^ W^WwO 
9 5 
eatf wil»oii» lld&* 
195% Bftitii tiDT ^tt eontvol of rosiatiAt flitts* 
^ow» BeoR» Bat* 46(5) t 9€5«9«l* 
J0itr» Eeoii* Bat* 4t(S)t 599»540« 
* 
1945* Sxp«riiw»tii]. r98»ttfl on the eoeiparatifv 
Soi^. swiit , ChMi« SKIDt fl7» 1S1* 
diHRidorfft u»iU 
194(« f^ ooapttVttttira t<»xieity of p» ^ Wf^ 
o^TB^ Wf mkA pyv^tbiutt to houa«fll««« 
t^omp. Bmitm Ctmm. dSi3)% 1?6»12T«* 
i aMln iWt Q»B» and OoAt 0«8» 
1f9f?* f l » iPtloEtiv* toxlAltjr of pjrrwtfeapitui and 
vottneiM • • f l y avraar in«ratfi«i%»« 
jTow* soon* m t * 89Ci)t 1f91W1840# 
(»t l f l«0 to i s M U r ot lMlAt i in iiitli 
9 o 
1964« maamstMrUitfttluii of hmmtltm ^ 
1949* '^^vo Iiitox9rpel2fl»ro9jfl«a« mimol aettpetmde 
• • fly repoll«et0 fbr liira Btis«ic» 
^oor* Becti, i n t . 4S(£li S6t»S8i. 
OratE* if«@«» Saoea* 0* and £«idltie« ^« 
1964 Mebdoifoo for th« eontfol of hmift«fliflHBi» 
1966 ftm eff«e% of tiia a«v«tef««»t of di«ldviii 
r««ialMBO« oa 'Ilia M.etle potaatlala of 
teutNiflt** Sn l«t%«ria« 
Aeta* frop. 291 S)t 10B,* 
R a ^ • • aai lit Sonaldt S»e« 
I f t I , 8oiM0a« f94i M 4 / 
t969« SitMlaa oa eontitol of tie«aafiiaa la I d p t 
% eiMnaatariiMitSsI* li^bamtory ataitmi 
iew« B«oa» IHI* it(f)t 9f4»989* 
9V 
1964, s««rUiBati0ii of ^M fftM ny» 
1947* yvat turn tfevetopmnt of la&«otiol^i««* 
Zii«« Sii«« Chnw 591 467»475« 
l)aiia«aii« !^ «J« and luniojr* C«B* 
19^3* Tlifitw iMii tiiti#etioi^9« fior tma^^tlf 
eoatrol i n tMoms* 
;roiMP. aoen. 'Snt, 46Ci?'>i 57%3t4» 
19^* BffMtft of aDholato on rootrtetod po i^i* 
Intioii of laaoot loi^ roetstant hooftofltoa* 
^omr* HooB* Snt« 58C$)t 944»946« 
f9&7« HoBMtfijr eotttcei «MI tfUNMiti«i4to i<Mla» 
/««ar« to«n« mu <0C4)i 10S1U10€4* 
f f i t * Ctwti i i l teftHitiott o f «t«rUt%3r Sft « ) • 
•tftiai# f ly * 
9o 
JOB* it«v« Sat, Tdt* ft 99»ttffft 
ffavMiit lt»liwf • «B« Wmmmt r*B» 
f f io* SttM«i?iti%uttar of bo«i«i«fiiM ta tomm 
etmtvmmitm to TXHf • 
1975* lltiMttoii of swKOol stoviitty la 
Sad. 4f, 8at, 5t f t l> i l € ^ t t f » 
19^* iaia9fltaao« of aillMf»»ifitaa«w ta tlao 
hc^sofly HlHBii JOflMllflik flUlBjyEL ?a^* 
iTsp, ^oor, CNaotlM, 9 8 ( ^ ^ t 3«7»9t9. 
Uluutf M«R« «ad[ JuBMypif <!•<&• 
%9H* "^^ vooiotfliMio iHMWvd ta tbo BiAtaa 
XtMAt S«tl*t AnMurif l»A*f lalMH»» J * 
aai Alaait 9» 
I f i i « WtfU^tm atww l^iaiNi of tioowfitoo ta ai4Ia 
Mi iii^ L» •••••iittwity to wi^ wm mM 
#• WmH^ 1M» Itiil* soa» ilC9|l t i tbfl i . 
93 
tf99« A «tiidy of ec»fi|»ttn%ttv» vvptHimmj l y 
I9^f« 1%« «ffo(5t ©f 5*f!«rPaB«*«ll oa t l» 
Jour. "4«oa. i»%» 5M5)i tf<J»»?1ir« 
19^« ZiiMliltiQfi of ropj^o^otten of ^diaa 
•xpoeovo to aeplifidd neimd* 
Jiiir« Boon* Sat* 9aC$)i 9f0» 
t9<i0» fkm «fiftdiofttioii of tiMi ««f«w tK^m f ly* 
Sei» iMwr* S!09C4)t 54-»<Ht 
tl^ S(9» l&ftllOTO^Of'JF %0*1S8' w€%il •tlEty f t W I MMpCWlAi 
nmfUm SBtM»l« 4iC4)i Yt9»t7f* 
Y9i0» *••%• uttb «MiipoaBte aff^etlaft hiWMifly 
m$ii 
l O ^ i 
19£l» Stadiw vitl i %lat— allinftt&ttff ft«Mta as 
heiwmtly «tMPilaat»* 
Jour, EoQiu Bnt, 94(4)t 684->699. 
I»fiBr90(|!ii«t 0«C«f SBltli* C.HT* ttMl Malforlf B,II« 
1^62 k f l« id «aciMVi&«nt in tb9 ooatvol of 
hoti»«fli9s with efaoimst«rt1.aati9 liedte* 
JofiT. ^eoum ant* 95C4)t 449*451 • 
T,aBreeqfii«» 0»0» and CkytMlCt K*I* 
1969 Co8r|>oiitad9 affecting f o r t i l l t y in adult 
iMmaafliea* 
^cmr* iicoa. lat. 5fiC4)i 476» 
7,aBreeq»«9 {>«C«« llaifiart* %»» mA ^cnek^ iUC* 
196> Sffaotlvaaaaa of ttaraa 2««atl3j^*afixldiB0 
danvativaa aa bovmmtly o!iMK>8tartl«ata* 
Fla* Butonol, 46(1) t 7*10# 
1967 Scramtntf taata of oon%aoitA.fiir ooatvel 
of aAtlt taoaaafLioa* 
lowp. Boom Sat* iOC3)t 760»7€S* 
ttOfkOITt E*ll« 
1919* f l y mmK99» 
tranB> Boo* flop* Moa* ft My««« iJois4oAf 
XZXCf)* 
l O i 
li«lPt]|0eil9 t^tlU find BsvsipiKiivErO. 
:f0\sr^ Boon* i»t» 4M]i!)t 34V943* 
1«^^6B (la 'Itoi uterileinu sirfeet of tm^t on tha 
^an, 5 , Saalt. t^ '€>-ol. 1«5/57t '/IfWil^t 
1916 i^  fly a®atro^ r«»p 
y«Kif«lI» y«<»*f ^MieiiMi» ^.H* and IC«U«r» .^C i^U 
immm Soea* 3ii«« »i C9)i §94-895 
19$S PteRMWM* ft WH 
10^ 
1998 fb» •f f«ot of mmm Melosloaijr aotiiw 
<Miapo9»to on gsoiitli of hooooftj evaorlM* 
Jew* »o«n« But* 9K9)i 984*9(I9« 
K i t l i l l f H«f Bott f B»A, «Bll StaMrttaot 9«J« 
19917 Sffoot of idtotie poleoao on lioiiooflj 
oirlposittMi* 
PhanioU tooU* 90C£)i 159»19<^. 
199B BvvtlepMtitt of a gmorgl, fovpooo <Sji£a» 
foetaat fSnr ailltaivy noo* ttae% X« 
Seop, Chan* 3poe» 34C1l^t 109t 107t 109i 
l i l t 89tt 298.* 
mmuief w«C*» Kocwra* il«ft» ana Kajplant A*M* 
1999 Favt IX* 
ftoi^* a m i , Spoo. 99<1)t 99f 101 • 109t 109t 
I0C 
fo«r« SMf VEIHI Sntowi aoo* 48(fl)t 189»f9t»* 
1 W » 
¥MV* S M O . 1KI» 44<9)t I f V U y * 
1 0 Ci 
M n P v & v p m m o x INMHMplJL«Wi« 
19IK4 Sff^iot of topft «itf aotopA on ovwrian 
dMnvlopMnli of iMnuiodSjM* 
|o«r* Wmm mAm 5n^* 89i-e99« 
f96t SffiMt of iMip* ea tlMi ovwelMi dovolevtMHtt 
of ^m liottooflyt fJUfiii ilir—^^Hft^^^-**^**^ 
tfttoeiaoo) • 
Mmm SatosoU Soe« A M T * tiOC4)i 8ia« 
Moifevt* 9»u« mi. lftiy«e«lit 0*K» 
19^7 OiaMlAtiv* offtotB of mitetvmisSiMl 
io f f fw of •plelA'to « i i aotvpA on tsts* 
99^wg 9«iMi«Hem of tiM teoMfly* 
S0taf0 Mmmm ast* iOC4)f I9i4»iei7« 
#0HP* M m * !•%• ft!!)! liliiilltS* 
104 
Smef. W^m. IKU • K ) ) * 99V994* 
wTiinlIWi poiiNEMtoc* 
a n u t l * » t t»ot* IXUDi 3 V » * . 
of }io«uioflio« with ohoiM»8t«ril.aiiti« 
Jfywr, Sooa. Sat* 9K1)i tS4*1ft» 
19€$ ga»<aoyiwrllnat • f foot of 9»fltto^ro%l« 
M A S on iBKMMiOfliAOO* 
Jfomr* S4MA* Sat* 98C9|t iNHMIitI* 
f • ! • B» 
I f i f mft wmiM^mt otMla of a w M M l t t i * 
Cvwa* l«r* s««* ^^ P09» ii«i« * Wm» ^ 
fait l^e^2|.. 
I99f ttail iMi Ml tlw jwaiiinaaiit of taalatMil 
105 
F]nr«tfevii» Poet, 14(1)1 2ft»89*« 
Ffttton 
HQoorte et Indian HiiMfini* ToU fit 5®$« 
panlbldf A«E<i AHA Kooviaoiif F*S« 
If90 flM detexifiaatioa of Mff Iqr roitistaat 
toeua^flioB a»d lat9!lbl*^ea of this prooMs 
s«i«»«» i i » iocwsoi** 
T9apwf§ ii*S« ana fibakittSf li«K* 
1951 Btt«K&flQtttiMi of S!Bt • • « fMf%ev m %IM 
w l g t i n t vf hmm&ilAmm 
imm^ B«m» tet« 44C^t 0MMI97* 
#• <§—t liilMnl*t I8(1)i 19VI90* 
ffst 9mm Mits MMNi f^tiMtiiw to mm mfim^m. 
10 o 
1991 Aft i a a n w in tlw «iini«l«ii of 1 ^ Uf 
09«&« of ISir vMil«t«Bt •tVtttai of tilt 
IMMMM fljr* 
#«ttr« Boeo* %it# 44C9>i 47VI8 I * 
Bataottf S«J* ottd Xliont X»li« 
1964 l!^itvtti»ieo of a io t^ ia vosiotaiioo ia 
MBiflB jSUMHCliAB iyUKIIU 
Koliwoiit S*J«t Mmm^ H* mA XIMBI* l i , i * 
%$H BMI aonoitivttjr of i^JU BiWUlJ^* *oA 
M l irilMNfll I v <iMNUBi WMf'tlAitowOIMPf—* 
BHU* BiBiMi BM» mam* 0mmm mmm 
lOV 
Rillilttr<te0llt B«H* ittd OMHMiaMlf JUS* 
194J2 Staai«i of nioottiMi tm on lii»«o% 
fDnti^ Bii't* 
#ottr« So^u Eat* 5MS^t 942->J^ 46« 
Hoa<lhota«9t I.» 
Ceil* J» fkiet* 31f 539*H^ 
sad 9lii»ytl»et ?«J« 
f9i$ f^Miliie • t laa«nt» feat Itli* f«aia« l>»tta«fijr 
illMMIIk Jifl l lSittI ^ 
Blmwwm^ t«#»* Oi^Mt cut* mM H^mm^ ft«ci« 
i U O 
1910 IWMPt HitMi ant ' ^ • I Y »ot9 la tiLW 
mntgotm 
8«Mftt a«t 8t«lSLAt S* ana ItmgttKm^ &• 
ot«fiMaat»4idL f«sp» (af«3tii») • Aill* 
SaeoAt &• and Setreehii A* 
1966 Aa attM^t to •• l«it a «tv«ia of ttlMft 
^fa^^fm r«8ltttfint to aat«9«« 
URO/Yaotor ooatn»l/ift*198t 5*« 
1998 Hot* on tte stuiooptiliUUjr to Wf ot 
ho«iiM»fil«e of StIM wA Ba|ai^i«i« 
lf€t A a»t« oa nm laUMva textaity ^t 
fiii* #MHr* ItoiMP* 1i|t)» tMKI* 
amM Bttaanitt MJIL 
vMIJInift aMHft§ HMti W i m v vMVVRr 
l O J 
Slitp«ra« ll»8» 
1978 Sffoetft of » propoxar bolt oa Moiio&liio 
of tho imvmmfUf^ fium JcOHiliM at iUf t 
fkilv* 
IIAJ* ^* of FMtloUwi* Hm* 6VfO. 
1937 Sottoofljr a i^ as a tmoter la 8»«eoptl» 
tUl i ty to p:rrotbvtti» siyray* 
Joii»# Soon* Sat* 90(^t 917»9£1« 
Spoiolif H* 
19#« Taaootloido foatattiioo la Artiirepoda* 
w^ KoaogMplW Sorioa Ho« TSft 104* 
itolsov* U t « t Mit^boitt ytmCm ma Baaalwwt A»i« 
I tCt piocvoM of fimit f l y ooadtoX %r tvni«ta» 
%SMI o totUtwt lMi l a amiaii « i i tHo 
Cwiiliinaii V#9»9 #fMrihniat 
W* 
am* ! • Affil* 8aii»«« lootof* 1 9 i 4 r M M « 
flw i M r U I t % of koaaofiioo l l M t 
Hint u^. 
11^ 
1 * ittt* maar. Son* 101 10»549** 
1947 OMqpfti«ti«i •fttMrttvintM of Wl mA 
SSO) Itoir eeatmi of l l t M * 
Jew, 1MB* IbKl* 40(4)1 909^i6« 
fliei^ pttOBt &•£•« WMppt iUiUt DiPViAt 1^ *!4 «ad 
1999 f l y ooiitvel v t ^ a IMV iMi&t •pptiea-tiQa 
#«!»• Sooa, l ^ » 4iC9)t 404*409. 
fvwtJit B«V«t Mevtoii* y»« Zoomit B* 
M i SoliiblagBiit JT* 
1949 flMi MMM ofi iMtlf* v^p«u«nt» %««9oA »t 
tlw fltawig fto^tftf tel»f«t»iy 194t« 
i^MiW 8«ea, i t t i * 4aC4)t <8i«»i94« 
ff«Mt I«f• « M ehjiMto f • 
1966 S9WHIMI itt SMMNrtt 9iMM9ll9wiE(MI%[|4» 
Zf* UMPUMV nUHKilto Ml MHTMBtBUi idf 
AttA lat» 9tA»t ffCDt 19«»lf» 
I l l 
1914 
1910 
fmr tM%Uat eotttrv Lt* VOMOIMNI Ctft 
?li» MOM iHti^mWKAMm tlw •A«0Hoa of 
19S8 axp«rtK«at» on tht ttii« of tlia lii««otieid«8 
Sa tlM ooatrol e t fljr iiiii8«io«* 
2MU ^* ^ t , «K1)t V i , 
19i1 f M i sttt^wi on Miiltroi of »Mit4rt«i9 
low* iooa* 8a%. 94(1)i 114»11i* 
tf0«tt 1KI&» 
1991 flMi lioiiMfly* i t t iMilwna liU«My» 
0—itirtl 9iiV Oo« XliHMft ff«I«t 984. 
I f i i SfiM9ilP«MM ftf milf M!tiMN^9ill9 M flU 
• M t l t w t» aSDff HHT aofliPit of m l g X i f l 
• i i i iiC9ii fWMWWk 
11 
iaii».i» »»i»<i«»">'i''*i*'T»""|"'»ii»'nnri-riM-n-'r-1-1 - T 1 • ' " • • • '"•—•' -—- — •"••"--•- — •"-•-"••-'' • - • • i • ». - i.i. .•-.ii«i 
• f«fMr« «e« 99m^UA i« «riiiiMii* 
